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UTAH' AGRICULTURAL EXPERIMENT STATION 
BIENNIAL REPORT 1944-1946 
DURING the past biennium there has been a general expansion in the research program of the Utah Agricultural Experiment Station. 
Although some of the investigations were curtailed by lack of personnel 
and equipment and the pressure of wartime assignments, many of the staff 
were able to devote more time to research because of a lessening of the 
teaching load at the College. The emergency caused a re-examination 
of the research program, old projects, no longer urgent were weeded out, 
others were revised to meet the needs of the changing times, and many 
new projects were initiated to extend the research into problems not 
previously investigated because of lack of funds and personnel. Contri-
butions to the support of research from state and private agencies greatly 
increased over the previous period. Many new agreements with federal 
and private agencies were drawn up for the prosecution of cooperative 
reasearch toward the solution of problems for the betterment of Utah 
agriculture. 
INSTITUTE OF NUTRITION 
One of the major developments during the period has been the organization 
of the Utah Institute of Nutrition for cooperative research in the broad 
field of animal and human nutrition. In this organization are included 
personnel from the Departments of Agronomy and Soils, Animal Hus-
bandry, Chemistry, Dairy Husbandry, Nutrition, Poultry Husbandry, 
Range Management, Veterinary Science, and Zoology, Entomology and 
Physiology. The human and physical resources of these departments have 
been pooled to make possible a broader approach to the problems of 
nutrition of both farm animals and human beings. 
The objectives of the proposed investigations of the Institute of Nutri-
tion are: (1) To study the interrelationships of the composition of soils 
and plants on the nutrition of animals and man. (2) To invesigate the 
constituents which are deficient, excessive, or toxic in the soils, water, 
plants, and animals in Utah. (3) To study the effect of the addition of 
the deficient nutrients to the diet or removal of toxic constituents from 
it on the nutrition of the animal and the ultimate effect on the nutrition 
of man. ( 4-) To determine the nutritive requirements of farm and range 
livestock, (special attention will be directed to the nutrition of animals 
during pregnancy and lactation). (5) To determine the factors responsible 
for low hatchability in turkey eggs and to study the nutritive require-
ments of turkeys for growth and reproduction. (6) To investigate the 
nutritive value of the various cuts of meat obtained from western lambs, 
beef cattle, and turkeys raised on feeds of known composition, (special 
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emphasis will be given to grass and grain-fat cattle and lambs, early milk-
fat lambs, and turkeys). Studies will also be made on the effect of cooking, 
freezing, and storage procedures on nutritive value. (7) To study the 
relationship of the nutritive state of animals to the incidence of nutritional, 
infectious, and parasitic diseases common to the area. 
Swift and Company has contributed $20,000 for research on the nutri-
tional deficiencies in range forage and the supplementary feeding of live-
stock. This work will be a part of the program of the Institute. 
RESEARCH GRANTS FROM PRIVATE COMPANIES 
A substantial gift from the Sears-Roebuck Foundation has made possible 
the initiation of a beef cattle breeding project to develop lines of beef 
cattle that show improved characteristics in rate and economy of gain, in 
fertility, in nursing ability, in longevity, and in carcass quality. It is 
planned to make this a cooperative project with the experiment stations 
i.n the western region and with the Bureau of Animal Industry. 
Gifts from the Amalgamated and the Utah-Idaho Sugar Companies are 
aiding to finance a project to determine the varying effect of soil moisture 
stresses, fertility levels, and density of stand on production of sugar from 
sugar beets. This project is cooperative with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering. 
The Sugar-Beet Development Foundation has supplied funds for a study 
of mechanical thinning, cross blocking, and the tools to employ in grow-
ing sugar beets with a minimum of labor. 
Funds from the Kennecott Copper Company are being used for research 
on the value of copper and copper tailings as fertilizers, and also in plant 
and animal nutrition. 
L EGUME S EED RESEARCH UNIT 
Another area in which research investigations have been greatly extended 
is that of the production of legume seed. This has been made possible 
through the establishment of a legume seed research station for the in-
vestigation of problems connected with the production of alfalfa and other 
forage crop seed in connection with the Utah Station by the U. S. Depart-
ment of Agriculture. 
Because of the marked progress that has been made in the investigations 
on alfalfa seed production at the Utah Station seven scientists have been 
assigned by t he U. S. Department of Agriculture to cooperate on a study 
of these problems with the Utah Station. These include three men from 
the Division of Bee Culture to work on pollinating insects, including honey 
and wild bees ; two from the Division of Cereal and Forage Insect Investi-
ga·tions to work on destructive insects of these crops, and two from the 
Division of .Forage Crops and Diseases to study seed production and im-
provement problems. Such an integrated approach on beneficial and de-
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structive insects and plant problems promises to be effective in the solution 
of the alfalfa seed production problem. 
In this unit it is possible not only to apply the specialized training and 
experience of the various scientists to specific phases of the problem, but it 
allows for the integration of the separate findings in reference to the whole 
problem. This approach enhances the value of each study through recogn-
izing its contribution to the body of facts that is expected in the end to 
benefit the grower by making seed production less hazardous and seed 
supplies more abundant. 
USE OF ApPROPRIATED FUN DS 
Increased funds from the State Legislature made possible the extension of 
the crop improvement work which is conducted in cooperation with the 
State Department of Agriculture and the Utah Crop Improvement Associa-
tion. The headquarters for this work is now at the College. One staff 
member is assigned to full-time responsibility for the seed certification pro-
gram. Additional money was made available for the -bee loss investigations, 
for breeding tomato varieties resistant to the diseases prevalent in this area, 
and for the extension of the veterinary laboratory service. 
NEW LAND AND EQUIPMENT PURCHASED 
New lands purchased during the biennium have provided additional facili-
ties for reseach. The acquisition of two quarter sections of summer range 
land in the Cedar City area increased the summer range for the sheep 
breeding and range livestock studies to nearly 3000 acres. The purchase of 
28 acres in Davis County more than doubled the land in that area available 
for horticultural and vegetable crops investigations. The purchase of 57 
acres in the North Logan area added to the land available for the growing 
of feed crops for the College and experimental herds and for agronomic 
research. 
While much equipment is still not available, during the past year it has 
been possible to purchase some farm machinery such as tractors which has 
improved the efficiency of farm operations. With the return of students 
to the college more student labor has been available. A number of graduate 
assistants have been appointed who have aided materially in the progress 
of the research program. 
NEE D FOR ADDITIONAL FACILITIES 
There are still many problems on which no research is being conducted at 
the present time because of insufficient funds and personnel. Fruit and 
vegetable production is becoming an increasingly important source of cash 
income on Utah f:lrms. There are many problems connected with the pro-
duction, market ing and processing of these crops that need further study. 
The question of the low hatchability of turkey eggs is one of increasing 
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economic importance in the state. Utah now ranks sixth in the nation in 
turkey production. The hatching of turkey poults is becoming an im-
portant industry, yet only about 50 percent of the eggs hatch thus ' greatly 
increasing the price of poults to the grower. A turkey breeding program is 
urgently needed and has been requested by the growers of the state in order 
that stock of desirable qualities may be developed as has been done with 
the various breeds of livestock. 
Death losses of honey bees have been extremely heavy during the past 
few years, constituting a real threat to the security of this important in-
dustry. · The causes of these losses have not been clearly determined and 
more intensive research is needed to investigate the various factors con-
tributing to them. More funds are needed to devote to this problem im-
portant both to beekeepers and fruit growers. The Utah celery crop is 
being threatened by both disease and insect pests as is the potato crop. 
Research on both the diseases and pests of these crops is urgent. 
The importance of fruit production in the state calls for a strong Horti-
culture Department at the College, both in teaching and in research. At 
present the only staff member in this field is on leave of absence. Funds are 
needed to build up a strong department with additional personnel. 
BUILDING NEEDS 
Probably the greatest need of the Station at the present time is for more 
office, laboratory and greenhouse space. Peak enrollment of students calls 
for more classroom space. Although enrollment in agriculture has tripled 
since 1920, there has been no additional space for classrooms and labora-
tories. In fact, rooms built for classrooms have been partioned into offices 
since that time. Increases in the staff and expansion of the research pro-
gram have made additional buildings imperative. A new agricultural and 
forestry building is first on the list of needs during the next biennium. 
A small animal research laboratory where laboratory animals could be 
kept for use in the nutritional and other types of research is also needed. 
This building should contain facilities for rats, guinea pigs, poultry, and 
other experiemental animals employed in the solution of such problems as 
the effect of DDT and other insecticides when applied to crop plants which 
are to be use~ later for livestock feeds . 
Another need is for a plant industry service building to provide facilities 
for plant breeding materials, seed cleaning, storage of plant materiJls, and 
cold storage rooms for fruits and vegetables. 
At present there are no facilities for the housing of station trucks and 
farm machinery and tools. A storage shed for this type of equipment is 
badly needed. 
Other building needs include a residence on the Horticultural Farm, a 
laboratory and dormitory building on the Davis County Farm, and build-
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ings for machinery and other equipment on the Greenville and Forage 
Crops farms. 
Many of the experimental lands need leveling for the most efficient use 
of irrigation water, and new irrigation facilities should be installed. 
Besides these building needs the Station also has need for much additional 
equipment to replace worn out and out-of-date machines to facilitate the 
research work. 
STAFF CHANGES 
At the beginning of the fiscal year, 1945-46, Dr. Franklin S. Harris be-
came president of the Institution on the retirement of President E. G. 
Peterson. Dr. Harris was director of the Utah Agricultural Experiment 
Station from 1916 to 1921 and was head of the Agronomy Department 
before that time, and is sympathetic with the Station program. 
While there are still some vacancies in the staff, a number of new ap-
pointments have been made during the biennium. The Animal Husbandry 
Department has been reorganized with a new head and two new staff 
members. Two other staff members have returned from the armed services. 
Dr. J. E. Greaves, head of the Department of Bacteriology and Bio-
chemistry retired June 30, 1946. The department has been reorganized, 
the biochemistry transferred to the Department of Chemistry, and public 
health, which was formerly in the Department of Physiology, has become 
part of this department, and the department name changed to Bacteriology 
and Public Health. The work in physiology has been transferred to the 
Department of Zoology and Entomology, making it the Department of 
Zoology, Entomology and Physiology. 
A number of U. S. Department of Agriculture collaborators have been 
transferred to the Utah Station. The main offices of the Irrigation Division 
of the Soil Conservation Service have been moved here from Berkeley, Cali-
fornia. The Soils and Fertilizer Division of the Bureau of Plant Industry, 
Soils, and Agricultural Engineering has stationed two men here to conduct 
soil management investigations. The Soil Conservation Service has set up 
a cooperative soils testing laboratory. The Bureaus of Entomology znd 
Plant Quarantine, and Plant Industry, Soils, and Agricultural Engineering 
have brought five additional scientists to the college campus for the study 
of alfalfa seed production and insect control problems. 
ADVANCES IN RESEARCH 
THE past two years have shown material advances in the research pro-gram. Some of the progress made in discovering new facts and 
principles or developing applications for earlier research findings is related 
here. These and other results of station work are aiding in the production 
of maximum yields of crop and animal products without soil depletion; in 
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the transportation, processing, and marketing of these products to the best< 
advantage; and in the improvement of living conditions on the farm. 
FARM LABOR REQUIREMENTS 
Studies on the labor requirements for agricultural production in Utah have 
made available to farmers and labor administrators in the state the amount 
of labor required for each county, for each crop, and for each kind of live-
stock. The study showed that there were about 400,000 man months of 
labor needed in 1945, and that of this amount 75,000 man months were 
not available in the areas needing labor, but had to be imported. 
SUPERIOR PASTURE MIXTURES 
Experimental studies on pasture grasses begun two years ago in cooperation 
with the Department of Agriculture indicate the possibilities of more pro-
ductive grass and legume mixtures for irrigated land. Red clover was 
found to be especially valuable for its high yield the first year. High 
yielding mixtures contained either brome, orchard, or tall fescue with red 
clover, ladino clover, or alfalfa as the legume. In contrast, Kentucky blue-
grass, meadow fescue, meadow foxtail or perennial rye, strawberry clover 
or any of the sources of white clover as the predominate species or any of 
these in combination showed relatively low yields. 
Ladino clover appears to be the most desirable perennial legume for 
rotation pastures. It is highly palatable, recovers quickly after grazing 
and appears to be aggressive enough to maintain itself in mixtures with 
such species as brome and orchard. In the tests it exceeded white clover in 
yield by 70 percent the first season and 30 percent the second. 
ALFALFA SEED YIELDS INCREASED WITH DDT 
Alfalfa seed plots at the Utah Station dusted with DDT to controllygus 
bugs produced 400 pounds of seed per acre. Commercial fields dusted with 
DDT produced from 200 to 300 pounds of seed per acre, while adjacent 
fields not dusted produced less than 100 pounds per acre. 
In 1925 Utah produced approximately 26 million pounds of seed, in 1944 
the state produced only 16 percent of the 1925 crop. The average per acre 
yield in 1925 was 382 pounds, in 1945, 60 pounds. 
Cooperative research with the U. S. Department of Agriculture to f ind 
the cause or causes of these decreased yields has shown the increase of lygus 
bugs in the fields to be an important factor. Until DDT became available 
no insecticide had been found that would control these insects at a cost 
that was economically feasible. During the past two years tests with DDT 
have demonstrated that this insecticide offers promise of greatly increased 
production of seed through the control of lygus bugs. 
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ALFALFA MEAL IN lURKEY FEEDING 
Experimental work at the Utah Station has shown that turkeys fed up to 
35 percent alfalfa meal in the ration made as great gains in weight, showed 
no higher mortality, graded as high, and consumed no more feed per pound 
of gain than birds fed on rations containing smaller percentages of alfalfa 
meal. And these grains were made at considerably less cost. 
A)falfa meal usually sells in this area for approximately 1 cent per pound 
less than grain. Birds fed mashes containing a high percentage of alfalfa 
meal eat less mash per pound of gain and more grain. As the mash is more 
expensive than the grain, this is another saving. In total, there is an ap-
proximate saving of 35 to 50 cents per bird in feet cost. In a flock of 3,000 
birds, the average for the state, the savings would amount to from $1,050 
to $1,500. 
VITAMIN STUDIES WITH VEGETABLES 
Increase in the maturity of peas as shown by starch content and tenderom-
eter reading caused a gradual decrease in ascorbic acid content of fresh 
peas and in carotene content of frozen peas in studies conducted at the 
Utah Station. Canned peas retained an average of 40 percent of their 
ascorbic acid content, frozen peas retained 68 percent. Thiamine values 
showed a slight increase with increased maturity. Riboflavin values were 
not influenced by stage of maturity. 
A loss in ascorbic acid content of approximately 10 percent occurred 
during the six minutes required for shredding cabbage. Holding the 
cabbage at room temperature in an uncovered bowl, or in the refrigerator 
in a covered container for periods up to 1 ~ hours did not make any 
marked difference in the ascorbic acid content. The cabbage kept in the 
refrigerator was superior in quality and flavor. 
VITAMIN STUDIES WITH LAMB 
In a study of the effect of various factors, including freezing and cooking 
procedureS, on the nutritive value of lamb, experiments have shown that 
pan broiling results in a loss of approximately one-third of the thiamine. 
The loss resulting · from freezing was slight. Similar results were obtained 
on lamburger. 
CLOSE SPACING FACTOR IN HIGH CARROT SEED YIELDS 
Close spacing of either stecklings or seed in the production of carrot seed 
was found by the U ta·h Station to be one of the main factors in producing 
a high seed yield. Thinning of seea-to-seed carrots is expensive and reduces 
acre yield. 
HARVESTING AND STORAGE OF ONIONS 
Studies on the harvesting and storage of onions show that onions topped 
before pulling kept as well as those pulled and then topped. The first 
10 BULLETIN No. 327 - BIENNIAL REPORT 
method makes it possible for the onions to be lifted from the ground with 
a plow, thus reducing the hand labor involved. 
When packed loosely in small crates with extra slats nailed on the bottom 
to allow ventilation and stored in a place where air can be blown in, the 
spoilage was reduced materially. 
FERTILIZERS INCREASE YIELDS OF DRY-LAND WHEAT 
Winter wheat responds to nitrogen fertilizer by increased yields or higher 
protein content, or both, depending on location. This has been shown by 
tests conducted in the dry-land wheat producing areas of the state. With 
present prices the dry-land farmer should find it profitable to use com-
mercial fertilizer on his wheat land. 
FERTILIZERS INCREASE CHERRY YIELDS 
Results from use of commercial fertilizers in cherry orchards confirm 
those already reported for peach orchard soils. Where no fertilizer was used 
a sample plot of 18 trees produced 2,517 pounds of cherries; with treble 
superphosphate the yield was 3,173 pounds; with farm manure, 3,308 
pounds; amonium sulfate, 3,776 pounds; am onium sulfate and treble 
superphosphate, 4,065 pounds. 
THIAMINE HIGHER IN DRY LAND THAN IRRIGATED WHEAT 
Studies at the Utah Station have shown that the thiamine content of dry 
farm wheat is considerably higher than that of irrigated wheat. These 
studies also showed that flour may be kept for from six to twelve months 
without appreciable loss of thiamine. 
BASIC INFORMATION IN CONTROL OF VIRUS DISEASES 
IN STONE FRUITS WORKED OuT 
Work is progressing on the study of virus diseases of stone fruits. For the 
first time the virus in western «X" red leaf chokecherry has been trans-
mitted to the peach and the western «X" virus in the peach transmitted 
successfully to the chokecherry. The same virus in the chokecherry has 
again been transmitted to sweet and sour cherry on mahaleb roots pro-
ducing a wilt and decline type of disease. These results indicate that the 
virus producing wilt and decline in the cherry on mahaleb root is the same 
as the one producing western «X" in the peach. This information is basic 
to the working out of control measures. 
BETTER EDUCATED Y OUTH LEAVE STATE 
A study of migration in Utah shows that it is the better educated younger 
youth who are leaving the state for better opportunities elsewhere. Of the 
youth who stayed at home 9.6 percent was in the professional and semi-
professional classes, while of those who left the state 17.4 percent was in 
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these classes. More individuals in the age groups 19, 20, and 21 left the 
state than any other age groups. These groups represented 35.6 percent of 
those migrating from the state. 
Since the 1910 census net migration from Utah has increased steadily. 
In 1910 it was only 1,259; in 1940 it was 91,688. Of these numbers, the 
largest percentage is from the rural areas where opportunities for employ-
ment are fewer. 
DDT E FFECTIVE IN THRIPS CONTROL IN ONIONS 
In cooperative experiments with the U. S. Department of Agriculture on 
the control of thrips in onion seed fields with DDT, plots treated with 10 
percent DDT yielded 300 pounds of cleaned seed per acre compared with 
92 pounds on undusted plots. The dust was applied twice with a h~nd 
duster at the rate of 30 pounds per acre. The first application was made 
after the seed stalks had formed buds, and the second two weeks later after 
the buds had opened, but before blooming had begun. 
This work not only demonstrated the effectiveness of DDT in thrips 
control, but has shown these insects to be a major factor in decreased 
onion seed yields. 
SEEDING SPRING-FALL RANGES 
Utah has great need for improved spring-fall range land to balance the 
winter and summer range in the year-round management of range live-
stock. Because of the vast acreage of this land now occupied by sagebrush 
and cheatgrass, means of eradicating these plants and replacing them by 
more valuable grasses are of statewide interest. Experiments on this prob-
lem by the Utah Station have shown that seeding success was much greater 
on heavily disked sagebrush or burned sagebrush land than with any other 
treatment. The greatest success of seeding with the minimum of cost was 
obtained by burning sagebrush and drilling grass in the spring following 
burning. Excellent stands were obtained from Poa bulbosa, slender wheat-
grass, and smooth bromegrass. Of the new species tried, the following gave 
promise in the order named: Agropyron t richophorum, Agropyron elonga-
tum, and Agropyron intermedium. 
EFFECT OF H ERBAGE REMOVAL ON W HEATGRASS 
In studies on the effect of herbage removal on the growth physiology and 
yield of bunchgrass, the Utah Station found that generally early spring 
clipping was less harmful than late spring clipping. It was found that 
wheat grass fully grazed at the end of its growing period was often killed 
after only one season of grazing. Chemical analyses showed rapid decrease 
in forage value of the plants as the season progressed. 
Where wheatgrass is grazed in the summer and fall it will likely 
necessitate protein and phosphorus supplement for the most satisfactory 
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results. Lignin content and lignin to cellulose ratio both suggest tha~ 
wheatgrass range is a p~r source of nutrition after the spring growing . 
period. 
NEW IRRIGATION PROJECTS 
Data collected on proposals for new irrigation projects in Utah show that 
1,387,050 acres of land are involved. Of this, 593,850 acres are now 
irrigated but need supplemental water. The balance, or 793,200 acres, is 
not now irrigated. If all this land is irrigated, it is estimated that ap-
proximately 5,830 new farms could be established. However, information 
indicates that less than 2 percent of the land area is in proposals that have 
been sufficiently investigated and found feasible for immediate develop-
ment. About 56 percent of the land area is in proposals that need further 
investigation to determine their feasibility. 
The acreage' of land for proposed development by drainage basins is as 
follows: Weber River-Utah Lake, 389,700; Green River, 341,000; Sevier 
River, 319,100; Bear River 242,150; Colorado River 77,900; and Virgin 
River, 17,200. 
TREND IS TOWARD MARKETING UTAH PRODUCTS IN CALIFORNIA 
A study of where Utah farm products are marketed shows a definite trend 
toward shipping to west coast markets rather than east. While agricultural 
production has increased in California it has not kept pace with the popula-
tion increase, thus opening up opportunities for Utah to market her surplus 
farm products on the California market which is much closer than the 
eastern markets, and consequently these products can be moved there at 
much less cost with less spoilage. Such products as meat animals, most 
livestock products, feed grains, late potatoes, and canning vegetables, 
except tomatoes, are not produced in sufficient quantities in California to 
meet the market needs. Because of the differences in the time of maturity 
of certain crops and other factors that give rise to trade, California also 
imports considerable quantities of certain products that it also exports. 
These opportunities can be developed more fully by Utah producers by 
better grading, packing and selling methods. 
CHANGES IN PEA GRADING RECOMMENDED 
A study 'of the harvesting practices on yield and quality of canning peas 
has established several factors of economic importance. The present com-
mercial systems of grading have been found to differ and the returns per 
acre realized by the grower are far from the same under the different 
grading methods. On an acre basis all present systems of grading and 
paying have been found to encourage the marketing of low quality peas. 
A high correlation has been determined between the tenderness of peas and 
the starch content and both are suitable indices of quality. The vitamin 
UTAH AGRICULTURAL EXPERIMENT STATION 13 
C content of canning peas was found to decrease as the peas passed the 
prime, stage of maturity. On the basis of this work canneries of Utah have 
agreed ~o raise the price to the farmer of best quality peas as much as 
$28.00 per ton. 
FERTILIZERS INFLUENCE YIELD AND MATURITY OF TOMATOES 
In Utah there are many tons of tomatoes grown for canning. However, 
the seasons are short and frequently early frosts take much of the crop. 
An early tomato that is a high yielder is desirable. A part of this problem 
is for the plant breeders, but fertility also influences the yield, maturity, 
and quality of the tomato. From fertilizer trials conducted in the tomato-
producing areas of the state the following conclusions seem justified: (1) 
That tomatoes respond to phosphate fertilizer applications, the increase in 
yield often being several tons. (2) The phosphate has little or no influeq.ce 
unless placed at a depth of 3 to 5 inches in the soil. (3) Manure is an 
excellent fertilizer for tomatoes when applied in light applications supple-
mented with phosphate. (4) Nitrogen fertilizers alone encourage extensive 
vine growth and many large fruits but these fruits are slow in maturing 
and are more frequently taken by frost. This undesirable influence is 
further aggravated when the crop follows alfalfa. (5) Commercial 
nitrogen fertilizers used at moderate rates with phosphate can be used to 
increase yields on soil of low fertility. 
During the postwar period successful farmers must neither show relaxa-
tion in their fight against nonfertility, erosion, disease, insect pests, nor 
will there be less need for research to find new varieties, new methods, 
more farm by-products, betters means for preservation and storage, and 
the solution to a host of other problems. Consequently the Utah Agricul-
tural Experiment Station will continue to the limit of its resources to study 
the problems that face Utah farmers. 
ORGANIZA nON OF THE EXPERIMENT ST A nON 
THE work of the Agricultural Experiment Station is organized under the Office of the Director and functions through nineteen depart-
ments of the College as follows: Agricultural Economics and Marketing, 
Agronomy and Soils, Animal Husbandry, Bacteriology and Public Health, 
Botany and Plant Pathology, Chemistry, Dairy Husbandry and Manu-
fa'cturing, Forestry, Home Economics, Horticulture, Irrigation and Drain-
age, Landscape Architecture, Physics, Poultry Husbandry, Range Manage-
ment, Rural Sociology, Vegetable Crops, Veterinary Science, and Zoology, 
Entomology and Physiology. 
The research program of the several departments in the Station is 
-organized on a project basis with one or more staff members designated 
as project leader or leaders. A definite portion of the project leader's time 
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is assigned to the work of the project and an appropriate part of his salary 
is charged against one of the Station funds. A specified sum of money is 
also set up in the budget at the beginning of the fiscal year to defray the 
cost of current operating expenses of the project to be expended by the 
project leader with the approval of the director of the Station. All projects 
supported by federal-grant funds must have the approval of the chief of 
the Office of Experiment Stations before any expenditure may be author-
ized. The program of research as outlined by the project must fall within 
the provisions of the federal act under which funds are proposed for ex-
penditure before it may be approved by the Office of Experiment Stations. 
At the beginning of the fiscal year July 1, 1946, there were 84 separate 
research projects functioning in the Station. The work of these projects 
is being conducted by 75 staff members, including administrative officers, 
professional scientific personnel, and research assistants. Most of the staff 
members devote only a part of their time to the Station research program. 
The others are under the jurisdiction of the College or the Extension 
Service where they devote their time to instructional activity or extension 
work. 
LOCA nON OF RESEARCH WORK 
T HE research and service programs of the Station are conducted in many localities of the state as well as on the campus and various 
farms at Logan. Range livestock investigations with sheep are conducted 
in Iron County with headquarters at the Branch Agricultural College. 
Dry farm methods and cropping practices are studied at the Nephi farm 
in Juab County. Vegetable and canning crops investigations are conducted 
at the vegetable crops farm in Davis County as well as in Logan. Horti-
culture investigations are being initiated at the horticulture farm in Weber 
County and are also conducted in Davis County and in Logan. Alfalfa 
variety and seed production investigations are conducted in Duchesne, 
Millard, Salt Lake and Cache Counties. Tomato diseases are being studied 
in Washington, Davis, Weber, and Cache Counties. Range beef cattle 
breeding and grazing management studies are located in Cache County and 
at Benmore in Tooele County. Soil surveys are in progress in Utah, Iron, 
Millard, Juab and Sevier Counties. Drainage studies are being conducted 
at Delta in Millard County. A branch veterinary laboratory has been 
established in Provo, and a part-time laboratory for the testing of pullorurn 
blood samples at St. George. Vegetable seed studies ate under way in 
Washington, Sevier, Box Elder, Morgan, Utah, Iron, Davis, Weber, and 
Salt Lake Counties. 
Many other tests and experiments are conducted in various parts of the 
state where they can best serve the agriculture of the areas where the 
actual problems of the farm exist. In short, some phase or other of the 
UTAH AGRICULTURAL EXPERIMENT STATION 1~ 
Experiment Station program has a direct bearing upon the problems of the 
farm people of every county and community. 
LAND OWNED BY THE STATION 
Name of farm Loca tion No. acres 
Animal husbandry farm . .......... ... .... .. North Logan 
Animal husbandry pasture ...... . . . . . . . . ..... Logan west fields 
166 
30 
...1.5 
52 .... 
71 
15 
...2 
10 
Davis County farm .... . .. . Farmington . . ... . 
Agronomy farm . . . . ... . ..... . ..... .. . . ...... North Logan . . 
Horticulture farm . . . . . . . . . . . . . .. . North Ogden 
Horticulture farm . . . . . . . . . . . . . . . . . .... . North Logan 
Forage crops farm . . . . . . . . . . .. .. . . . South Logan . . . 
Washington County tomato plots . . . .. . ... .. Hurricane .. .. . 
Summer range (B. A. C.) .......... .. .... .... Cedar City 
Dairy farm .. . . . .. ..... . ... . .... . North Logan 
LAND LEASED BY THE STATION 
Name of farm Location 
Alfalfa plots .. ... ............. . ...... . ... . . ... Collinston 
Alfalfa and forage plots . . ... .... .. .. . . .... . .... . Petersboro 
Spring-fall crested wheatgrass pastures ......... . . . Benmore 
Cereal plots . .. . .. .. . . ... . .. . . . ....... . Petersboro 
Winter range . . .... . ......... . . . .... Modena .. . 
Dairy farm . . ........ North Logan 
Beef cattle summer range . . . . . . . . . . ..... Logan Canyon 
2820 
19 .... 
No. acres 
6.5 
13 
3500 
2 
7800 
Tomato plots .. Hooper ... .. ...... . . 
91 
400 
5.5 
103 Nephi dry farm .... . . . ...... Levan Ridge 
San Juan grass plots ..... . ... . .. . Monticello .. .. .. .. . 7 
Washington County tomato plots .. . . . .Hurricane 5 
THE RESEARCH PROGRAM 
A complete list .of active research projects of the Station is given in table 1. The projects completed or closed during the past biennium 
are shown in table 2, and the new projects undertaken during the same 
period are listed in table 3. 
Table 1. Station projects active June 30, 1946, listed by number, giving title, fund, 
department and leaders 
No. Title Fund Department Leaders 
Nephi farm State and Agronomy and R. J. Evans 
State sales Soils A. F. Bracken 
23 Permanent fertility studies Adams Bacteriology L. W . Jones 
33 Tomato diseases in Utah State Botany and H. L. Blood 
Plant Pathology R. K. Gerber 
34 Plant disease survey State Botany and B. L. Richards 
Plant Pathology F. B. Wann 
36 Breeding for egg production Hatch Poultry B. Alder 
Federal sales 
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Table 1. Stdio1J projects active '.tIe 30, 1946, listed by 1I1Imber, giving title, '.nt/. 
department (l1Id leaders-(Continued) 
No. Title 
51 Miscellaneous insect studies 
57 Poultry feeding 
59 Davis County Experimental 
Farm 
89 Chlorosis and related min-
eral deficiency diseases of 
horticultural crops in Utah 
93 Orchard rootstock investi-
gations 
95 Fruit variety testing 
128 Bacterial wilt of alfalfa 
135 Intermountain herbarium 
139 Lygus bugs, superb plant 
bugs, and thrips in rei a tion 
to alfalfa-seed production 
140 Animal disease laboratory 
149 Farm organization and man-
angement ~ Utah 
Subproject 9. Land utiliza-
tion, types of farming, and 
agricultural adjustments in 
southwestern Utah 
Subproject 11. Labor re-
quirements for agricultural 
production in Utah 
159 The effects of tillage, 
smother crops, and chemi-
cals under various condi-
tions on the root reserves of 
perennial weeds, especially 
whitetop and morning-glory 
160 Pasture improvement stud-
ies 
170 Physical and chemical prop-
erties of soil types in Utah 
Fund 
State 
Hatch and 
Federal sales 
State 
Purnell 
State 
Hatch 
State 
Hatch 
State 
Purnell 
State 
Purnell 
State 
State 
State sales 
Purnell 
State 
State 
Adams 
Department 
Entomology 
Poultry 
Vegetable Crops 
Botany and 
Plant Pathology 
Agronomy and 
Soils 
Horticulture 
Horticulture 
Horticulture 
Agronomy and 
Soils 
Botany and 
Plant Pathology 
Botany and 
Plant Pathology 
Entomology 
Veterinary 
Science 
Agricultural 
Economics 
Agronomy and 
Soils 
Agronomy and 
Soils 
Agronomy and 
Soils 
Leaders 
G. F. Knowlton 
C. J. Sorenson ' 
B. Alder 
C. I. Draper 
L. H. Pollard 
P~ Leonard 
F.B. Wann 
D. W. Thorne 
F. M. Coe 
F.M.Coe 
R. J. Evans 
B. L. Richards 
A. H. Holmgren 
c. J. Sorenson 
W. Binns 
M. L. Miner 
H. M. Nielson 
W. P. Thomas 
G. T. Blanch 
E. M. Morrison 
D. A. Broadbent 
D. C. Tingey 
R. J. Evans 
D. W. Pittman 
D. S. Jennings 
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-- Table 1. Stillion projects active June 30, 1946, listed by number, giving title, luna, 
department and leaders-(Continued) 
No. Title Fund 
172 Turkey production studies Hatch 
Federal sales 
175 Insects of stone fruits Purnell 
State 
179 A study of the agricultural Bankhead-
resources of Utah and their Jones 
utilization State 
187 Measuring performance in State 
sheep and developing inbred 
lines 
193 Agronomy farm 
197 Influence of fertilizers, 
seed-inoculation of peas 
and harvesting practices on 
yield and quality of can-
ning peas and tomatoes 
198 Freezing preservation of 
Utah fruits and vegetables 
201 Virus and virus-like dis-
eases of stone fruits 
203 Influence of cover crops, 
fertilizers and moisture sup-
ply on yield and grade of 
fruit in orchards 
208 Celery improvement studies 
209 Basic studies of factors gov-
erning soil erosion by irri-
gation water 
211 Water conveyance and de-
livery efficiencies in rela-
tion to methods and costs 
of lining canals 
State 
State sales 
Purnell 
Purnell 
Adams 
Purnell 
State 
State sales 
Purnell 
Adams 
State 
Purnell 
State 
214 Onion improvement studies Purnell 
217 Influence of green manure, Purnell 
farm manure, and commer-
cial fertilizers on the yield 
and quality of various crops 
growing on the principal 
soil types in Utah 
218 Marketing Utah's agricul-
tural products 
Purnell 
Department 
Poultry 
Entomology 
Agricultural 
Economics 
Agronomy and 
Soils 
Animal 
Husbandry 
Agronomy and 
Soils 
Vegetable Crops 
Agronomy and 
Soils 
Horticulture 
Vegetable Crops 
Botany and 
Plant Pathology 
Horticulture 
Agronomy and 
Soils 
Vegetable Crops 
Botany and 
Plant Pathology 
Physics 
Irrigation and 
Drainage 
Vegetable Crops 
Agronomy and 
Soils 
Agricultural 
Economics 
Leaders 
B. Alder 
c. J. Sorenson 
w. P. Thomas 
G. T. Blanch 
D. S. Jennings 
L. Wilson 
L. L. Madsen 
A. C. Esplin 
J. V. Christensen 
D. W. Pittman 
R. J. Evans 
L. H. Pollard 
H. B. Peterson 
F.M.Coe 
L. H. Pollard 
B. L. Richards 
F.M.Coe 
D. W. Thorne 
L. H. Pollard 
F. B. Wann 
W. Gardner 
O. W. Israelson 
C. W. Lauritzen 
L. H. Pollard 
H. B. Peterson 
W. P. Thomas 
G. T. Blanch 
E. M. Morrison 
D. A. Broadbent 
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Table 1. Station projects active June 30, 1946, listed by number, giving title, ,_,J, 
department and leaders-(Continued) 
No. Title 
219 Investigation of the cause 
and possible prevention of 
bee losses in Utah 
222 The influence of alkali salts 
on the infection and nodu-
lation of alfalfa by Rhizob-
ium meliloti 
223 Influence of calcium car-
bonate, organic matter, and 
clay of different cation 
ratios on the mineral nutri-
tion of plants and chemical 
solubility of plant nutrients 
224 Influence of age of breeding 
and spring-fall management 
on reproduction in range 
beef cattle 
225 The biology and control of 
the beet leafhopper as it re-
lates to tomato production 
and other truck crops 
226 'f'he biology and control of 
the tomato f ruitworm and 
thrips 
22 7 Methods of improving sage-
brush and cheatgrass ranges 
22 8 Effect of herbage removal 
on growth, physiology and 
yield of bunch grass 
230 Improvement and genetic 
investigations of cereal crops 
2:> 1 The chemical composition 
and nut n tlve value of 
wheat and wheat milling 
fractions 
2 32 Adjustments in Utah's ag-
riculture during war and 
postwar periods 
23:> Influence of age of breed-
ing and summer manage-
ment on production of 
range cattle 
234 Effect of cooking, freezing, 
and canning procedures on 
the vitamin content of 
Utah-grown fruits and 
vegetables 
Fund 
State 
Adams 
State 
Adams 
Purnell 
State 
State 
Purnell 
Purnell 
State 
Purnell 
State 
Purnell 
Adams 
Bankhead-
Jones 
State 
Purnell 
State 
Purnell 
Department 
Entomology 
Bacteriology 
Bacteriology 
Agronomy and 
Soils 
Animal 
Husbandry 
Range 
Management 
Entomology 
Entomology 
Range 
Management 
Range 
Management 
Agronomy and 
Soils 
Bacteriology 
Agricultural 
Economics 
Animal 
Husbandry 
Range 
Management 
Home Economics 
Leaders 
G. F. Knowlton 
L. W. Jones 
K. R. Stevens 
W. W.Smith 
D. W. Thorne 
L. L. Madsen 
L. E. Harris 
J . A. Bennett 
L. A. Stoddart 
G. F. Knowlton 
H. E. Dorst 
W. E. Peay 
H. E. Dorst 
G. F. Knowlton 
W. E. Peay 
L. A. Stoddart 
L. A. Stoddart 
R. W. Woodward 
L. W. Jones 
W. P. Thomas 
G. T. Blanch 
L. E. Harris 
J. A. Bennett 
L. A. Stoddart 
E. B. Wilcox 
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Table 1. Station projects active June 30, 1946, listed by number, giving title, fund, 
department and leaders-(Continued) 
No. Title 
235 Improvement of dairy cattle 
through breeding 
236 Pasture improvement 
237 Cost of producing feed for 
dairy cows 
Fund 
Hatch 
Federal sales 
Hatch 
Federal sales 
Hatch 
Federal sales 
238 A comparison of different Hatch 
housing methods of handl- Federal sales 
ing dairy cows 
239 Alfalfa seed setting and Contribu-
production tions 
State 
State sales 
240 Forage production and adap- State sales 
tation of improved varieties 
of alfalfa 
241 Sugar beet variety tests and State 
improved cultural practices 
242 Vegetable seed production Purnell 
studies 
243 The development and use of State 
early spring and fall pas-
tures 
244 Range inventory and sub-
sequent vegetal changes un-
der proper range manage~ 
ment 
State 
245 Breeding for resistance to Purnell 
curly top of tomato 
246 Protozoan diseases of tur- State 
keys 
247 Grass breeding for ranges State sales 
and pastures of the Inter-
mountain Region 
248 Clover improvement State 
249 Crop improvement service State 
250 A critical study of the per-
formance of existing grav-
ity drains and tests of 
drainage by pumping in the 
Delta area 
Purnell 
State 
Department 
Dairy 
Husbandry 
Dairy 
Husbandry 
Dairy 
Husbandry 
Dairy 
Husbandry 
Agronomy and 
Soils 
Entomology 
Agronomy and 
Soils 
Agronomy and 
Soils 
Vegetable Crops 
Range 
Management 
Range 
Management 
Botany and 
Plant Pathology 
Zoology 
Veterinary 
Science 
Agronomy and 
Soils 
Agronomy and 
Soils 
Agronomy and 
Soils 
Irrigation 
Agronomy and 
Soils 
Leaders 
G. Q. Bateman 
G. B. Caine 
J. E. Packer 
G. Q. Bateman 
G.B.Caine-
G. Q . Bateman 
G. B. Caine 
]. E. Packer 
G. Q. Bateman 
G. B. Caine 
J. E. Packer 
J. W. Carlson 
R. J. Evans 
C. J. Sorenson 
R. J. Evans 
J. W. Carlson 
D. W. Pittman. 
L. H. Pollard 
L. R. Howthorn 
L. A. Stoddart 
L. A. Stoddart 
H. L. Blood 
R. K. Gerber 
D. M. Hammond 
M. L. Miner 
W. Keller 
R. J. Evans 
G. L. Stoker 
o. W. Israelsen 
D. F. Peterson 
D. W. Thorne 
D. W. Pittman : 
20 BULLETIN No. 327 - BIENNIAL REpORT 
Table 1. Station projects active June JO, 1946, listed by number, giving title, fund, 
department and leaders-(Continued) 
No. Title 
251 The value of copper as a 
fertilizer 
Fund 
Gifts 
252 Foundation potato seed State sales 
stock. 
253 Soil testing service 
25-4 The improvement of range 
sheep and sheep manage-
ment practices on southern 
Utah ranges ' 
255 Provo branch veterinary 
laboratory 
256 The activities, accomplish-
ments, and needs of Utah 
drainage districts, irrigation 
districts, and irrigation 
companies in relation to the 
drainage and reclamation of 
irrigated lands 
257 The effect of various fac-
tors, including freezing and 
cooking procedures, on the 
nutritive value of lamb 
258 The tolerance of laying hens 
for magnesium 
259 Soil moisture and fertility 
levels in relation to plant 
growth and soil manage-
ment 
260 The nutritive value of 
range plants 
261 Adaptability and propaga-
tion of plants for landscap-
ing in Utah 
262 Community assets in se-
lected Utah communities 
State 
State 
State 
Purnell 
State 
Purnell 
State 
Federal sales 
State 
Purnell 
Gifts 
State 
State 
Purnell 
Department 
Agronomy and 
Soils 
Agronomy and 
Soils 
Botany and 
Plant Pathology 
Agronomy and 
Soils 
Animal 
Husbandry 
Veterinary 
Science 
Irrigation and 
Drainage 
Home Economics 
Poultry 
Agronomy and 
Soils 
Animal 
Husbandry 
Chemistry 
Range 
Management 
Landscape 
Architecture 
Rural Sociology 
Leaders 
D. W. Thorne 
O. J. Kelley 
J. L. Haddock. 
R. J. Evans 
B. L. Richards 
F.B. Wann 
J. P. Thorne 
H. B. Peterson 
T. D. Bell 
L.L. Madsen 
A. C. Esplin 
J. V. Christensen 
R. W. McIntyre 
O. W. Israelsen 
J. H. Maughan 
E. G. Hansen 
E. B. Wilcox 
C. I. Draper 
O. J. Kelley 
J. L. Haddock. 
L. L. Madsen 
L. E. Harris 
]. A. Bennett 
M. A. Madsen 
D. A. Greenwood 
L. A. Stoddart 
L. S. Morris 
J. A. Geddes 
C. D. Fredrickson 
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Table 1. Stillion projects IIctive June 30, 1946, listed by number, giving title, /u.d, 
department and lellders-(Continued) 
No. Title Fund Department Leaders 
263 Fruit setting in unproduc- State Botany and F.B. Wann 
tive sweet cherries and Plant Pathology 
other horticultural crops in 
Utah as effected by the ap-
plication of chemical 
growth regulating sub-
stances 
26~ Animal nutrition service State Animal L. E. Harris 
Husbandry D. O. Williamson 
26' Fence post preservation State Forestry D. W. Bensend 
J. W. Floyd 
266 Evaluation of factors af- State Irrigation and D. K. Fuhriman 
fecting water yields from Drainage 
high watersheds 
267 A study of sampling meth- Purnell Animal A. C. Esplin 
ods for determina tion of Husbandry J. V. Christensen 
clean wool yields for com- M. A. Madsen 
mercial clips 
268 Snow surveys as a basis for Gifts Irrigation and D. K. Fuhriman 
stream flow forecasting on Drainage 
Utah streams 
269 Turkey blood testing for State Veterinary H. M. Nielsen 
pullorum Science 
270 Immunization of cattle State Veterinary W.Binns 
against brucellosis Science H. M. Nielsen 
27] A staphylococcosis in tur- State Veterinary M.L.Miner 
keys manifested by septi- Science H. M. Nielsen 
cemia with synovitis and R. W. McIntyre 
other localized purelent in-
flamatory processes 
Table 2. Stlltion projects closed during the biennium listed by number, giving title, 
funtI, department, and leaders 
No. Title Fund 
10 Miscellaneous crops State 
72 Relationship of stream dis- Purnell 
charge to precipitation with 
special reference to fore-
casting the supply of water 
for irrigation from seasonal 
surveys of snow cover on 
mountain watersheds 
Department 
Agronomy and 
Soils 
Irrigation and 
Drainage 
Leaders 
R. J. Evans 
D. W. Pittman 
G. D. Clyde 
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Table 2. Staticm projects closed during the biennium listed by number, giving title, 
fund, department, and leaders-{Continued) 
No. Title Fund 
88 Studies of tr tah towns and Purnell 
villages 
132 The nutritive value of range Purnell 
forages in Utah 
13 8 Grasshoppers and their al- Hatch 
lies with species which men-
ace farm crops and range 
forage 
l,n Curly top and psyUid yel- Purnell 
lows of tomato State 
1049 Subproject 8. Economic 
study of sheep production 
in Utah 
1 H Grading and scouring in-
vestigations of commercial 
fleeces 
174 A study of parturient 
hemoglobinemia 
182 Breeding and improvement 
of range and pasture grasses 
in reseeding investigations 
195 The effect of introducing 
bactericidal substances into 
infected bovine udders 
200 Commercial grain grading 
and testing 
205 Tuber indexing of seed po-
tatoes grown or offered for 
sale in Utah 
210 Soil erosion as influenced 
by irrigation methods and 
practices 
Purnell 
Purnell 
State sales 
Adams 
State 
Hatch 
Self-
Supporting 
State 
Purnell 
216 Underground water supply State 
in Cache Valley available 
either for culinary, stock 
water, or irrigation pur-
poses 
221 A survey of Utah irriga- Purnell 
tion company water sup-
ply storage and conveyance 
facilities 
229 The influence of Azotobac-
ter chroococcum on the 
growth and composition of 
plants 
Adams 
Department 
Rural Sociology 
Range 
Management 
Entomology 
Botany and 
Plant Pathology 
Agricultural 
Economics 
Animal 
Husbandry 
Veterinary 
Science 
Dairy 
Husbandry 
Agronomy and 
Soils 
Veterinary 
Science 
Agronomy and 
Soils 
Botany and 
Plant Pathology 
Irrigation and 
Drainage 
Geology 
Irrigation and 
Drainage 
Bacteriology 
Leaders 
J. A. Geddes 
J. N . Symons 
L. A. Stoddart 
W. W. Henderson 
C. J. Sorenson 
H. L. Blood 
w. P. Thomas 
G. T. Blanch 
D. A. Broadbent 
A. C. Esplin 
J. V. Christensen 
M. A. Madsen 
C. W.Riggs 
H. M. Nielsen 
G. Q. Bateman 
R. J. Evans 
W. Keller 
C. W. Riggs 
H. M. Nielsen 
R. J. Evans 
B. L. Richards 
o. w. Israelsen 
W. Peterson 
o. W . Israelsen 
G. D. Clyde 
J. E. Greaves 
L. W. Jones 
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Table 3. Station projects initiated or revised during the biennium listed by number, 
giving title, fund, department, and leaders 
No. Title 
201 Virus and virus-like dis-
eases of stone fruits 
211 Water conveyance and de-
livery efficiencies in rela-
tion to methods and costs 
of lining canals 
217 The influence of farm man-
ure, green manure, and 
commercial fertilizers on 
the yield and composition 
of farm crops growing on 
the principal soil types of 
Utah 
242 Vegetable seed production 
studies 
243 The development and use 
of early spring and fall pas-
tures 
244 Range inventory and subse-
quent vegetal changes un-
der proper range manage-
ment 
Fund 
Adams 
State 
Purnell 
State 
Purnell 
Purnell 
State 
State 
245 Breeding for resistance to Purnell 
curly top of tomato 
246 Protozoan diseases of tur- State 
keys 
247 Grass breeding for ranges State sales 
and pastures of the Inter-
mountain Region 
248 Clover improvement State 
249 Crop improvement service State 
250 A critical study of the Purnell 
performance of existing State 
gravity drains and tests of 
drainage by pumping in the 
Delta Area, Utah 
251 The value of copper as a Gifts 
fertilizer 
252 Foundation potato seed State sales 
stock 
Department Leaders 
Botany and B. 1. Richards 
Plant Pathology 
Irrigation and O. W. Israelsen 
Drainage C. W. Lauritzen 
Agronomy and H. B. Peterson 
Soils 
Vegetable Crops 1. H. Pollard 
1. R. Hawthorn 
Range . L. A. Stoddart 
Management 
Range 
Management 
Botany and 
Plant Pathology 
Zoology 
Veterinary 
Science 
Agronomy and 
Soils 
Agronomy and 
Soils 
Agronomy and 
Soils 
Irrigation and 
Drainage 
Agronomy and 
Soils 
Agronomy and 
Soils 
Agronomy and 
Soils 
Botany and 
Plant Pathology 
1. A. Stoddart 
H. 1. Blood 
R. K. Gerber 
D. M. Hammond 
M. 1. Miner 
W. Keller 
R. J. Evans 
G.1. Stoker 
O. W. Israelsen 
D. F. Peterson 
D. W. Thorne 
D. W. Pittman 
D. W. Thorne 
O. J. Kelley 
J. 1. Haddock 
R. J. Evans 
B. 1. Richards 
F.B. Wann 
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Table 3. Stlltion pro;ects ;"itiated or rmsed during the biennium listed by numbiT, 
giving title, fund, department, lind leaders-(Continued) 
No. Title 
253 Soil testing service 
254 The improvement of range 
sheep and sheep manage-
ment practices on southern 
Utah rangeS 
255 Provo branch veterinary 
laboratory 
256 The activities, accomplish-
ments and needs of Utah 
drainage districts, irrigation 
districts, and irrigation com-
panies in relation to the 
drainage and reclamation of 
irrigated lands 
257 The effect of various fac-
tors, including freezing and 
cooking procedures, on the 
nutritive value of lamb 
258 The tolerance of laying 
hens for magnesium 
259 Soil moisture and fertility 
levels in relation to plant 
growth and soil manage-
ment 
260 The nutnt1ve value of 
range plants 
261 Adaptability and propaga-
tion of plants for landscap-
ing in Utah 
262 Community assets in se-
lected Utah communities 
263 Fruit setting in unproduc-
tive sweet cherries and other 
horticultural crops in Utah 
as effected by the applica-
tion of chemical growth 
regulating substances 
26~ Animal nutrition service 
Fund 
State 
State 
State 
Purnell 
State 
Purnell 
State 
Federal sales 
State 
Purnell 
Gifts 
State 
State 
Purnell 
State 
State 
Department 
Agronomy and 
Soils 
Animal 
Husbandry 
Veterinary 
Science 
Irrigation and 
Drainage 
Home Economics 
Poultry 
Agronomy and 
Soils 
Animal 
Husbandry 
Chemistry 
Range 
Management 
Landscape 
Architecture 
Rural Sociology 
Botany and 
Plant Pathology 
Animal 
Husbandry 
Leaders 
J. P. Thorne 
H. B. Peterson 
T. D. Bell 
L L. Madsen 
A. C. Esplin 
J. V. Christensen 
R. W. McIntyre 
o. W. Isradsen 
J. H. Maughan 
E. G. Hansen 
E.B. Wilcox 
c. I. Draper 
o. J. Kelley 
J. L. Haddock 
L L. Madsen 
L. E. Harris 
M. A. Madsen 
J. A. Bennett 
D. A. Greenwood 
L. A. Stoddart 
L. S. Morris 
J. A. Geddes 
C. D. Fredrickson 
F. B. Wann 
L. E. Harris 
D. O. Williamson 
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Table 3. Stfllion projects initiated or revised during the biennium listed by number, 
giving title, fund, department, and leaders-(Continued) 
No. Title Fund 
265 Fence post preservation State 
266 Evaluation of factors affect- State 
ing water yields from high 
watersheds 
267 A study of sampling meth- Purnell 
ods for determination of 
clean wool yields of com-
" mercia I clips 
268 Snow surveys as a basis for Gifts 
stream-flow forecasting on 
Utah streams 
269 Turkey blood testing for State 
pullorum 
270 Immunization of cattle 
against brucellosis 
271 A staphylococcosis in tur-
keys manifested by septi-
cemia with synovitis and 
other localized purelent in-
flamatory processes 
State 
State 
Department 
Forestry 
Irrigation and 
Drainage 
Animal 
Husbandry 
Irrigation and 
Drainage 
Veterinary 
Science 
Veterinary 
Science 
Veterinary 
Science 
Leaders 
D. W. Bensend 
J,W. Floyd 
D. K. Fuhriman 
A. C. Esplin 
J. V. Christensen 
M. A. Madsen 
D. K. Fuhriman 
H M. Nielsen 
W.Binns 
H. M. Nielsen 
M. L. Miner 
H. M. Nielsen 
R. W. McIntyre 
COOPERA nON W11H 01HER AGENCIES 
To supplement and broaden the scope of the work of the Experiment Station cooperative agreements have been entered into between the 
Station and the various bureaus of the U. S. Department of Agriculture, 
various state agencies, public organizations, and private concerns who 
have been interested in furthering the solution of perplexing agricultural 
problems. Under these agreements some 18 scientists and research assistants 
paid by the cooperating agencies have been working on the Station research 
program and aiding in the solution of the state's agricultural problems. 
In all the cooperative research work in the state, the Experiment Station 
serves as the coordinating agency for the most effective and efficient 
promotion of the research work. Cooperative agreements between the 
Experiment Station and other agencies are listed in tables 4 and 5. 
Table... Cooperative agreements between the Utah Station and various federal agmcies 
Cooperative studies on the conservation of the nutritive values of foods 
Cooperation: U. S. Department of Agriculture and the state agricultural experiment 
s"tations 
Objectives: In the western region comprising Arizona, California, Colorado, Idaho, 
Montana, New Mexico, Oregon, Utah, Washington, and Wyoming, research is concentrated 
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on conserving the nutritive values of apples, dried apricots, green lima beans, dry pinto-
beans, string beans, beef, carrots, citrus fruits, lamb, dried peaches, fresh peas, potatoes, 
and tomatoes through the processes of marketing, storage and cookery, or other home 
preparation. The conservation of the vitamin values in the foods is receiving major atten-
tion. Leaders: R. H. Walker, E. B. Wilcox 
Western Regional Research Laboratory for research on utilization of farm products at 
Albany, California 
Cooperation: Bureau of Agricultural and Industrial Chemistry and 11 states in west-
ern farm producing area 
Objectives: To find new means of utilizing surplus supplies of apples, alfalfa, fruits, 
potatoes, poultry products and by-products, vegetables and wheat. Leader: R. H. Walker 
Preservation and utilization of fruits and vegetables grown under Great Basin conditions 
by freezing 
Cooperation: Bureau of Agricultural and Industrial Chemistry 
Objectives: To aid the fruit and vegetable industries of Utah and the intermountain 
region as well as consumers generally by studying cooperatively the preservation and 
utilization of fruits and vegetables. Leaders: F. M. Coe, L. H. Pollard, E. B. Wilcox ' -
Inventorying and classifying of irrigation development propos3ls in Utah 
Cooperation: Bureau of Agricultural Economics 
Objective: To formulate a coordinated program for postwar development of irriga-
tion resources and projects by all interested agencies. Leaders: W. P. Thomas, D. S. 
Jennings, O. W. Israelsen 
Production possibilities and adjustments for Utah agriculture 
Cooperation: Bureau of Agricultural Economics 
Objective: To provide a research background for studying production problems and 
making suggestions regarding production in the years ahead. Leader: W. P. Thomas 
Economic analysis of range cattle and sheep production in the Intermountain and Great 
Basin areas 
Cooperation: Bureau of Agricultural Economics 
Objective: To determine costs, returns, and organization of typical size commercial 
ranches in the range livestock region of the Intermountain and Great Basin areas. Leader: 
W. P. Thomas 
Hay production methods 
Cooperation: Bureau of Agricultural Economics 
Objectives: To determine the most efficient practices, labor requirements, and cost 
of harvesting hay in Utah. Leader: W. P. Thomas 
Cooperative research for the improvement of sheep for western ranges through the ap-
plication of breeding methods (Western Sheep Breeding Laboratory at Dubois, Idaho) 
Cooperation: Bureau of Animal Industry and agricultural experiment stations in the 
western range region 
Objectives: The improvement of sheep for the production of wool and lamb meat 
under the conditions of the western ranges through the application of breeding methods. 
Leaders: L. L. Madsen, A. C. Esplin 
Cooperative research for the improvement of beef cattle through breeding 
Cooperation: Bureau of Animal Industry and the state agricultural experiment sta-' 
tions in the northern Great Plains Region 
Objectives: The improv~ment of beef cattle through application of breeding meth- ' 
ods. Leaders: L. L. Madsen, J. A. Bennett 
Cooperative research in fur animal nutrition 
Cooperation: Bureau of Animal Industry 
Objectives: To study the fundamental phases of nutrition in fur animals, including 
the function, digestion, and metabolism, as well as the effects of a deficiency or an excess 
of the nutrients; their nutritive requirements; the composition, significance and properties 
of feeds, and of balanced diets; and the development of feeding standards. Leader: L. E. 
Harris 
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-COOperative work to conduct (1) general dairy cattle breeding investigations and (2) 
, investigations of dairy cattle feeding and management problems peculiar to the region 
Cooperation: Bureau of Dairy Industry 
Objectives: (1) The breeding of registered Holstein-Friesian cattle that will be pure 
in their inheritance for the heritary factors determining a high level of production, this 
W be accomplished by the continued use for generation after generation of sires that have 
'Shown by the producing ability of their offspring that they are homozygous for the 
factors determining a high level of production, and (2) investigations of pasture grasses 
and pasture problems, and in the curing and preservation of roughages in their most 
.desirable feeding form. Leader: G. Q. Bateman 
To investigate the extent and causes of heavy losses of honeybees 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To investigate the extent and causes of heavy losses of adult bees in 
various sections of Utah supposedly owing to such causes as insecticidal spraying or dust-
ing operations, grasshopper control methods, or to the effects of smelter fumes. Leader: 
G. F. Knowlton 
Investigation of the beet leafhopper as a pest of beets, tomatoes, and other susceptible 
vegetable crops, and the tomato fruitworm 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To study all phases of the sugar beet leafhopper problem with the pur-
pose of developing effective measures for control. Leaders: H. E. Dorst, W. E. Peay, 
G. F. Knowlton 
Investigations on increasing alfalfa seed production by determining the value and methods 
of effectuating cross pollination of alfalfa through studies of honey and wild bees 
and the alfalfa plant 
Cooperation: Bureau of Entomology and Plant Quarantine, Bureau of Plant Industry, 
Soils, and Agricultural Engineering 
Objectives: (1) To determine the value of (a) increasing the concentration of 
honeybees adjacent to blooming alfalfa fields and of (b) wild bees in cross pollinating 
alfalfa; (2) the effect of ecological factors on cross pollination activities of bees; (3) 
methods of artificially controlling the activities of bees to stimulate cross pollination; and 
(4) the relationship between varieties, strains, hybrids, culture practices, time of flower-
ing, nectar secretion, pollen production, self-sterility of the plants, and the cross pollina-
tion activity of bees. Leaders: J. W. Carlson, C. J. Sorenson 
Rehabilitation and restoration to range of abandoned cultivated lands through reseeding, 
management, and conservation of soil and water 
Cooperation: Forest Service, Bureau of Plant Industry, Soils, and Agricultural Engi-
neering, Soil Conservation Service 
Objectives: (1) To determine the most effective and economical methods of restoring 
abandoned farm lands to range through reseeding and through soil and water conservation. 
(2) To determine the best management methods and practices for such lands, both during 
and after rehabilitation and restoration. Leaders: Wesley Keller, A. F. Bracken, L. A. 
Stoddart, L. E. Harris 
Factors affecting the size of lamb crops in range sheep and other factors affecting the 
production of wool and mutton 
Cooperation: Forest Service 
Objectives: To provide information on factors affecting lamb crops and other factors 
affecting production that will enable producers to obtain a larger and more economical 
production per animal unit maintained. Leaders: L. L. Madsen, A. C. Esplin 
Relationship of stream discharge to precipitation with special reference to forecasting the 
supply of water for irrigation from seasonal surveys of snow cover on mountain 
watersheds 
Cooperation: Forest Service and Weather Bureau 
Objectives: (1) To make annual surveys between March 25 and April 2 over pre-
scribed snow courses on the principal watersheds of Utah; to make monthly snow surveys 
when necessary; and to collect such additional climatic, meteorological, and physical data 
on the watersheds of Utah as will be necessary to form the basis of stream-flow forecasts. 
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(2) To determine the relationship between the precipitation on, and the runoff from, 
the various. watersheds of the state, and to disseminate the information gathered each year 
in the form of monthly reports of snow cover conditions on the watersheds and in 
detailed forecasts of streamflow at the beginning and during the runoff season. Leader: 
D. K. Fuhriman 
Breeding and improvement of range and pasture grasses and reseeding investigations at 
Logan, Utah 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, Forest 
Service 
Objective: To obtain through basic research, facts and materials applicable in pas-
ture and range improvement. Leader: W. Keller 
Improving the effectiveness of vegetation in controlling soil erosion 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, Soil 
Conservation Service 
Objective: To conserve more effectively soil and moisture through the use of super-
ior plants and improved methods of vegetative control. Leader: A. F. Bracken 
The making of soil surveys and the mapping of related physical land features 
Cooperation: Bureau of Plant Industry, Soils and Agricultural Engineering, Soil 
Conservation Service, Production and Marketing Administration 
Objective: To prepare accurate soil maps, accompanied by adequate descriptions of 
soil types and phases as to their suitability for the growth of crops, grasses, and trees 
under alternative systems of management. Leaders: D. S. Jennings, L. Wilson 
Cooperative research on the relationships of salinity of irrigation water and of soil con-
ditions to plant growth and related factors involved in a permanently successful 
irrigated agriculture (U. S. Regional Salinity Laboratory at Riverside, California) 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, and the 
states in the western range region and Hawaii 
Objective: To provide for correlation of research on the relationships of the salinity 
of irrigation water, and of soil conditions to plant growth and related factors in a per-
manently successful irrigated agriculture to be done at the regional laboratory and at the 
various state agricultural experiment stations in the western region. Leaders: O. W. 
Israelsen, D. W. Thorne 
Investigations on curly top and other diseases of tomatoes and other truck crops 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objective: To develop practicable methods of control of curly top and other diseases 
of tomatoes; determine the nature of those diseases, and interrelations of disease, host, and 
environment; and the factors governing severity of the disease and their control. Leader: 
H. L. Blood 
Alfalfa investigations (breeding and improvement) 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: These investigations relate primarily to (1) the increase of superior 
strains of al£al£a for further testing in various parts of the United States; (2) studies of 
factors influencing seed production of alfalfa; (3) testing of al£alfa strains assembled 
from different parts of the United States, and (4) studies related to the general al£alfa 
improvement program which has been formulated in cooperation with different states 
through the Al£al£a Improvement Conference. Leaders: R . J. Evans, J. W. Carlson 
Investigations on virus diseases of stone fruits in Utah 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To determine the nature of suspected virus diseases of stone fruits (par-
ticularly the disease suspected of being identical with "x-disease" in the Eastern States), 
to determine the species and varieties of plants affected by the disease, to determine the 
symptoms in the various varieties and species, and to conduct related studies relative to 
the dissemination and control of the disease. Leader: B. L. Richards 
Investigations on onion culture, breeding, and diseases 
Cooperation: Bureau of Plant Indust~y, Soils, and Agricultural Engineering 
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Objective: To conduct onion breeding and cultural experiments with special reference 
to the breeding of insect and disease-resistant onions. Leader: L. H. Pollard 
Investigations on methods of soil management for crop production 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To develop sound principles of agriculture in the realm of soils, ferti-
lizers, and irrigation, which may be applied by the farmer. Leaders: O. J. Kelley, J. L. 
Haddock 
Investigations on leaching and drainage of impaired Delta Area soils 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering, and 
Millard County drainage districts 
Objectives: To make an intensive study of methods and results of leaching and 
draining typical Delta Area soils impaired by salinity and of maintaining or improving 
their productivity. Leaders: O. W. Israelsen, D. F. Peterson, D. W. Thorne, D. W. 
Pittman 
Investigations on the production, improvement, and diseases of cereal crops, particularly 
wheat, oats, barley, corn, and sorghum 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To improve the status of cereal production through (1) developing 
better cultural practices, (2) producing varieties superiod in yield and quality, and more 
resistant to disease and other factors adversely influencing production, (3) studying the 
diseases of cereals and determining methods for their control (4) developing and applying 
methods for utilizing and maintaining quality seed stocks, and (5) determining the 
underlying principles concerned in the biology of cereal plants, including research in 
senetics, cytology, and physiology. Leader: R. W. Woodward 
The establishment and operation of a cooperative soils laboratory 
Cooperation: Soil Conservation Service 
Objectives: In making soil conservation surveys the work must be supported by 
physical and chemical laboratory analyses of soil samples taken in the field. This labora-
tory will do this work as well as to process soil and water samples to provide basic data 
for use as a guide in making recommendations on soil conservation and management 
problems: Leader: J. P. Thorne 
Tillage method demonstrations in dry-land grain producing areas of the state of Utah 
Cooperation: Utah State Agricultural College Extension Service, Soil Conservation 
Service 
Objective: To demonstrate the use of sub-surface tillage implements on a field basis 
Ind determine the effectiveness of a straw mulch maintained on and near the soil surface 
on soil erosion, and its effect as a continued practice on grain yields and on the amount 
of available nitrate in the soil. Leader: A. F. Bracken 
Research in soil erosion and its control 
Cooperation: Soil Conservation Service 
Objective: To study in a thoroughly coordinated manner the main factors and forces 
involved in the incidence of soil erosion under general farming conditions, methods of 
prevention or control, and the most economic method of restoring lands already injured 
to varying degrees by the uncontrolled action of wind or water. Leaders: Willard 
Gardner, C. W. Lauritzen 
Soil Conservation Surveys 
Cooperation: Soil Conservation Service 
Objective: To conduct soil surveys in areas for which it is contemplated to cooperate 
in the formulation and execution of land-use programs. Leaders: D. S. Jennings, L. 
Wilson, D. F. Trussell 
Laboratory and field investigation of basic factors governing soil erosion by irrigation 
water 
Cooperation: Soil Conservation Service 
Objective: To study the basic physical relations of soil properties, slope of land, and 
me of stream to soil erosion and conservation in order to find practical methods of re-
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ducing erosion and soil depletion caused by irrigation. Leaders: O. W. Israelsen, C. W. 
Lauritzen 
Irrigation investigations in the state of Utah 
Cooperation: Soil Conservation Service 
Objectives: To survey Utah drainage districts, irrigation company water conveyance 
facilities and needs, irrigation problems, practices, and methods, and snow surveys and 
stream-flow forecasts throughout Utah. Leader: J. H. Maughan 
Table 5. Cooperation with non-federal agencies 
Growing seed of improved alfalfa strains 
Cooperation: Wisconsin Agricultural Experiment Station, New Jersey Field Crop 
Improvement Association 
Objective: To grow under isolated and partly controlled con5iitions of pollination, 
foundation seed of alfalfas which are improved for resistance to bacterial wilt, leaf-
hopper yellowing, cold, etc. as per the program of the Alfalfa Improvement Conference. 
The seed obtained is intended for the establishment of foundation seed fields as a basis 
for a commercial alafalfa seed industry based on the satisfaction of new and improved 
strains of alfalfa. Leader: J. W. Carlson 
Snow Surveys 
Cooperation: State Engineer 
Objective: To make annual snow surveys of precIpitation on and runoff from the 
various watersheds in Utah and report the information gathered to aid in estimation of 
the anticipated runoff during the irrigation season. Leader: D. K. Fuhriman 
Weed eradication program . 
Cooperation: State Department of Agriculture 
Objective: To provide a working basis for a statewide weed eradication program. 
Leaders: R. J. Evans, D. C. Tingey 
Activities and needs of Utah drainage districts, irrigation districts, and related corporate 
enterprises in the drainage of irrigated land 
Cooperation: Utah State Department of Publicity and Industrial Development 
Objectives: (1) To assemble, analyze, and publish information concerning the drain-
age activities and needs of Utah drainage districts, irrigation districts, and other Utah 
corporate enterprises and their major problems, institutional, legal, maintenance, and 
physical; (2) to study the institutional and organization problems that must be solved 
to facilitate satisfactory drainage of Utah's irrigated lands under drainage districts, or 
under other corporate enterprises; (3) to compare drainage districts under other Utah 
corporate organizations, particularly irrigation districts and mutual irrigation companies, 
in relation to the drainage of irrigated lands in the state; (4) to make available factual 
information and recommendations concerning drainage districts, irrigation districts, and 
other corporate enterprises. Leaders: O. W. Israelsen, J. H. Maughan, E. G. Hansen 
Investigations on leaching and drainage of impaired Delta Area soils 
Cooperation: Millard County drainage districts and Bureau of Plant Industry, Soils 
and Agricultural Engineering 
Objectives: To make an intensive study of methods and results of leaching and 
draining typical Delta Area soils impaired by salinity and of maintaining or improving 
their productivity. Leaders: O. W. Israelsen, D. F. Peterson, D . W. Thorne, D. W. 
Pittman 
Production of foundation seed stocks 
Cooperation: Utah Crop Improvement Association 
Objectives: (1) To produce and maintain a supply of pedigreed foundation seed 
stocks of all crop seeds commonly certified in this state and of commercial importance. 
(2) To produce seed stocks true to variety, free from disease, of uniform quality and 
purity. (3) To release under contract supervision new varieties of crop seeds for thorough 
testing and provide as a source of seed for new varieties. (4) To provide a source of 
pedigreed foundation seed which can be used by plant breeders and certified seed growers 
in the production of high quality pure seeds. Leaders: R. J. Evans, G. L. Stoker 
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Marketing studies of Utah fruits and vegetables 
Cooperation: Agricultural Trade Relations, Inc. 
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Objectives: To determine the economic position of Utah fruits and vegetables on 
nrious markets, and the efficiency of marketing agencies handling these products, in 
order to develop a program for the state that will assist growers to place the production 
and marketing of these products on a basis to meet competition and give to the grower 
a larger return. Leader: W. P. Thomas 
Study of certain problems affecting sugar beet crop production: irrigation practices, 
fertility relationships, and plant population 
Cooperation: Amalgamated Sugar Company, Utah-Idaho Sugar Company 
Objectives: To study irrigation practices, fertility relationships, and plant popula-
tions as they affect sugar beet production, and to do fundamental work concerning the 
development of plant tissue tests in connection with the various elements studied and to 
correlate such tests to the various levels of fertility included in the study. Leaders: 
O. J. Kelley, J. L. Haddock 
Nutritional deficiencies in range forage and the supplementary feeding of range livestock 
Cooperation: Swift and Company 
Objectives: (1) To determine the nutritional value of the principal range fo rages 
which are the sole source of feed of cattle and sheep during the grazing period. (2) To 
determine the distribution and practical means of overcoming phosphorus deficiency and 
other possible co-existing deficiencies among range livestock. (3) To investigate the 
palatability and availability of the phosphorus from defluorinated phosphate rock and 
defluorinated superphosphate or similar products as compared to bonemeal when f ed to 
cattle and sheep on carefully controlled experimental rations and on phosphorus-deficient 
range. Leaders: L. L. Madsen, L. A. Stoddart, W. Binns, H. M. Nielsen, D. A. Greenwood 
Study of value of copper as fertilizer for Utah soils 
Cooperation: Utah Copper Company 
Objectives: (1) To determine the response of various crops in the field and green-
house to soil treatment with copper sulfate. (2) To determine any relationship of copper 
to nutritional deficiency diseases of horticultural crops. (3) To survey the copper content 
of a few indicator plants growing on representative soils of Utah. Leaders: D. W. Thorne, 
D. W. Pittman, H. B. Peterson, F. B. Wann, L. H. Pollard 
Testing of electrical equipment 
Cooperation: Utah Power and Light Company 
Objectives: (1) To determine the suitability of various types of electrical equipment 
for use under ordinary farm conditions. Leaders: G. Q. Bateman, B. Alder, F. M. Coe 
The study of mechanical thinning, cross blocking, and the tools to employ in growing 
sugar beets with a minimum of hand labor 
Cooperation: Beet Sugar Development Foundation 
Objective: To find the best mechanical means to ~se in the growing of sugar beets. 
SERVICE ACTIVITIES OF THE EXPERIMENT STATION 
I N addition to the strictly research activities, the station staff members are called upon to perform many public services. Most of the veterinary 
diagnostic work is of a routine nature in which a direct service is rendered. 
This is not research, although the diagnoses are based upon the results of 
research. Soils are tested for individuals, staff members attend many public 
meetings to aid farmers, thousands of letters are answered, informative 
articles are prepared for the newspapers, farm magazines, and for the 
Station publications. Many farmers are given direct assistance on their 
farms with their management problems. 
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The results of experimental work are also published by the Station. 
During the biennium 10 bulletins containing a total of 479 pages, 2 
circulars containing 46 pages, and 32 articles in scientific and technical 
journals totaling 206 pages, making a total of 731 pages, have been 
published. 
In addition, 8 issues of Farm and Home Science, the station quarterly 
publication, have been issued. This publication attempts to keep farm 
people of the state informed of the progress of Station research. It contains 
timely articles and progress reports of research work written by staff 
members. 
Seventeen mimeograph publications on subjects of immediate importance 
were issued for state distribution. Bimonthly a partial list of publications 
received by the Station was also issued in mimeographed form for distribu-
tion to staff members. 
Over the two-year period there has been an average monthly distribution 
of 1,000 publications in answer to requests. This is in addition to publi-
cations sent out on the regular mailing list and those given out to people 
calling at the office. 
Publications are sent to libraries, publishers and experiment stations 
throughout the United States. They are also sent to scientific institutions 
and libraries in foreign countries. The complete mailing list at the present 
time contains about 4200 names. 
PUBLICA nONS 
BULLETINS 
B315-Biennial report, 1942-1944. Utah Agricultural Experiment Station. 1944. 44 p. 
B316-Marketing fruits and vegetables in Utah, by W. Preston Thomas and George T . 
Blanch. Department of Agricultural Economics. 67 p. 
B317-Range lands of Utah County and their utilization, by L. A. Stoddart. Department 
of Range Management. 32 p. 
B318-An economic analysis of turkey production in Utah, by Dee A. Broadbent, W. 
Preston Thomas, and George T. Blanch. Department of Agricultural Economics. 
47 p. 
B319-Cherry rootstocks, by Francis M. Coe. Department of Horticulture. 43 p. 
B320-Soil erosion in small irrigation furrows, by Orson W. Israelsen, George D. Clyde 
and Cyril W. Lauritzen. Department of Irrigation and Drainage in cooperation 
with the U. S. Soil Conservation Service. 39 p. 
B321-Utah housing in its group and community aspects, by Joseph A. Geddes and 
Carmen D. Fredrickson. Department of Rural Sociology. 90 p. 
B322-Irrigation companies in Utah, their activities and needs, by Orson W. Israelsen, 
J. Howard Maughan, and George P. South. Department of Irrigation and Drain-
age in cooperation with the U. S. Soil Conservation Service, and the Utah State 
Department of Publicity and Industrial Development. 62 p. 
B323-Migration. a problem of youth in Utah, by Joseph A. Geddes. Department of 
Rural Sociology. 31 p. 
B324-Some physical and chemical responses of Agropyron spicatttm to herbage removal 
at various seasons, by L. A. Stoddart. Department of Range Management. 24 p. 
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CIRCULARS 
C121-Deer management and range livestock production, by L. A. Stoddart and D. I. 
Rasmussen. Department of Range Management. 17 p. 
C122-Seeding arid ranges to grass with special reference to precipitation, by L. A. 
Stoddart. Department of Range Management. 29 p. maps. 
REPRINTS 
RH4-The bulk hybridization of smooth bromegrass, by Wesley Keller. Jour. Hered. 
35: 49-56. 1944. 
R525-The production of parturient hemoglobinemia by low phosphorus intake, by D. E. 
Madsen and H. M. Nielsen. Amer. Vet. Med. Assoc. Jour. 105: 22-25. 1944. 
R526-Noxious nitrogen in leaves, crowns, and beets of sugar beet plants grown with 
various fertilizers, by C. T. Hirst and J. E. Greaves. Soil Sci. 57: 417-424. 1944. 
R527-The nitrogen and mineral contents of sugar beet sections, by C. T. Hirst and 
. J. E. Greaves. Soil Sci. 58: 25-34. 1944. 
R528-Insect problems of field-crop seed production in the West, by Charles J. Sorenson. 
Jour. Econ. Ent. 37: 371-376. 1944. 
R529-J'he influence of temperature on the microflora of the soil, by J. E. Greaves and 
L. W. Jones. Soil Sci. 58: 377-387: 1944. 
RHO-The influence of incubation temperature on the microbiological activities in some 
soils, by L. W. Jones and J. E. Greaves. Utah Acad. Sci., Arts and Letters. Proc. 
21: 75-78. 1944. 
R5H-Some results from applications of coal to ,-Utah soils, by James P. Thorne and 
D. W. Thorne. Utah Acad. Sci., Arts and Letters. Proc. 21: 79-86. 1944. 
R.H2-The use of acidifying materials on calcareous soils, by D. W. Thorne, Amer. Soc. 
Agron. Jour. 36: 815-828. 1944. 
R533-A study of the reliability of range vegetation estimates, by Arthur D. Smith. 
Ecology 25: 441-448. 1944. 
R534- Physics and agriculture: Physics of the soil, by Willard Gardner. Amer. Jour. 
Physics 12: 311-320. 1944. 
RH 5--Observations on the feeding of some predacious hemiptera, by George F. Knowlton. 
Utah Acad. Sci., Arts. & Letters. Proc. 21: 57-59. 1944. 
R536- Four devastating Melanopli found in Utah, by W. W. Henderson. Great Basin 
Nat. 5: 1-22. 1944. 
R537- Potatoes as a source of lactic acid by fermentation, by Kenneth R. Stevens and 
Evan A. Western. Utah Acad. Sci., Arts & Letters. Proc. 19 & 20: 33-34. 
1942-43. 
R538-New Dolichopodidae from Michigan (Diptera), by F. C. Harmston and G. F. 
Knowlton. Kans. Ent. Soc. Jour. 18: 77-80. 1945. 
R53 9-The genus Phoetaliotes (Orthoptera) in Utah, by W. W. Henderson. Utah Acad. 
Sci., Arts & Letters. Proc. 19 & 20: 93-97. 1942-43. 
RHO-The genus Schistocerca in Utah (Orthoptera--Locustidae-Cyrtacanthacrinae), by 
W. W. Henderson. Utah Acad. Sci., Arts & Letters. Proc. 19 & 20: 99-103. 
1942-43. 
R541-Effect of home cooking practices on the ascorbic acid content of ' frozen and 
canned lima beans, by Helen 1. Wadsworth and Ethelwyn B. Wilcox. Amer. 
Dietet. Assoc. Jour. 21: 289-290. 1945. 
R542-Nitrite poisoning from ingestion of plants high in nitrate, by C. W. Riggs. Amer. 
Jour. Vet. Res. 6: 194-197. 1945. 
R543--Observations on alkali soils in Iran, by D. W. Pittman. Utah Acad. Sci., Arts & 
Letters. Proc. 21: 97-99. 1944. 
R544-Sexual development of range ewe lambs as affected by winter feeding, by Ralph 
W. Phillips, Fred F. McKenzie, John V. Christensen, Grant S. Richards, and 
Wendell K. Petterson. Jour. Anim. Sci. 4: 342-346. 1945. 
R545-An evaluation of kraft and parchment paper bags for the control of pollin:1tion 
in grasses, by Wesley Keller. Amer. Assoc. Agron. Jour. 37: 902-909. 1945. 
R546-Amphorophora aphids notes, by George F. Knowlton. Entom. News 61: 206-209. 
1945. 
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R547-Mutual irrigation companies, their activities, problems and pedormance, by O . W. 
Israelsen, J. H. Maughan, and G. P. South. Utah Acad. Sci., Arts & Letters. Proc. 
22: 33-36. 1945. 
R548-Mormon cricket control in Utah, by George F. Knowlton. Utah Acad. Sci., Arts 
& Letters. Proc. 19-20: 89. 1942-43. 
R549-Growth and nutrition of tomato plants as influenced by exchangeable sodium, 
calcium, and potassium, by D. W. Thorne. Soil Sci. Soc. Amer. Proc. 1944: 
185-189. 
R550-Amphorophora studies, by G. F. Knowlton and M. W. Allen. Canad. Ent. 77 : 
111-114. 1946. 
R551-Three new western Dolichopodidae, by F. C. Harmston and George F. Knowlton. 
Can ad. Ent. 77: 137-139. 1946. 
R552-Pasture studies indicate possibilities of more productive grass and legume mixtures 
for irrigated land, by Wesley Keller, George Q. Bateman, and J. Elmo Packer. 
Farm and Home Sci. 6 (4): 7-10. 1945. 
R553-Rye nurse crops in range seeding, by L. A. Stoddart. Ecology 27: 61-64. 1946. 
R554-Infiltration and the physics of soil moisture and the infiltration process, by B. T. 
Shaw, Willard Gardner, S. J. Richards, F. L. Duley. American Geophysical Union. 
Trans. 27: 125-138. 1946. 
R555-Influence of fertilizers on the yield and composition of certain crops and on the 
soil, by J. E. Greaves and D. W. Pittman. Soil Sci. 61: 239-246. 1946. 
STAFF 
ADMINISTRATIVE 
Franklin Stewart Harris, B.S. (B.Y.U. 1907), Ph.D. (Cornell 19 11 ) , L.L.D. (B.Y.U. 
1945) 
Asst. chem. 1907-08; prof. Agron. 1911-21; dir. Exp. Sta. 1916-21; pres. 1945-
Rudger Harper Walker, B.S. (B.Y.U. 1923), M.S. (Iowa State 192 5) , Ph .D. (1927) 
Dir. Exp. Sta. 1938-
David Alvin Burgoyne, B.S. (U.S.A.C. 1919) , M.S. (Illinois 1937) 
Asst. to dir. 1922-
Gladys Loynd Harrison, A.B. (B.Y.U. 1922) , Cert. Lib. (Calif. 19 36) 
Bul. ed. & lib., 1936-38; bul. ed., 1938-
LaRue Kearsley 
Stenographer 1943-
Geniel Allred Loveless 
Stenographer 1946-
Russell Elwood Berntson 
Sec.-treas. 1927-
Sylvan Erickson, B.S. (U.S.A.C. 1928) 
Asst. sec. 1931-
Eric A. Johnson, B.S. (U.S.A.C. 1923) 
Asst. sec. 1912-1943; purchasing agen t 1943-
King Hendricks, B.S. (U.S.A.C. 1923) , M.A. (Stanford 1926), Ph.D. (194 1) 
Act. librarian 1941-
Howard Wayne Driggs, B.A. (U. of Utah 192 6) , M.A. (N.Y.U . 1928) , Ph.D. (1932) 
Dir. B.A.C. 1945-
William White Owens, B.S. (U.S.A.C. 1916) , M.S. (1927) 
Cty. agent 1916-17; dist. cty. agent leader 1918-19; asst. cty. agent leader 1919-20 ; 
cty. agent leader 1920-43; dir. Ext. Ser. 1943-
Robert Lee Wrigley, B.S. (U.S.A.C. 1911) 
Cty. agent 1913-43; asst. dir. Ext. Ser. 1943-
Jerald Emmett Christiansen, B.S. (U.S.A.C. 1927), M.S. (Calif. 1928), D.C.E. ( 19 35 ) 
Dean of Engineering 1946-
Carlton Culm see, B. S. (B.Y.U. 1932), M.A. (1937), Ph.D. (U. of Iowa 1940) 
Dean of Arts and Sciences 1945-
Ethelyn Oliver Greaves, B.S. (U.S.A.C. 1920), M.S. (1921), Ph.D. (Calif. 1934) 
Inst. 1923-25; asst. prof. Ext. Ser. 1934-35; prof. & dean Home Econ. 1945-
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Lewis MacDonald Turner, B.S. (Illinois 1923), M.S. (1925), Ph.D. (Chicago 1931) 
Dean of Forestry, 1943-
35 
William Lawrence Wanlass, A.B. (G. Wash. U. 1915), M.A. (1917), Ph.D. (Johns 
Hopkins 1919) 
Dean of 'Commerce 1920-; prof. Bus. Adm. 1920-26; prof. Econ. 1926-
RESEARCH 
Byron Alder, B.S. (U.S.A.C. 1912) 
Asst. prof. Poul. Husb. &: head dept., 1913-25; assoc. prof. & head dept. 1925-27; 
prof. and head dept. 1927-
George Quaile Bateman, B.S. (U.S.A.C. 1922) 
Asst. prof. Dairy Hus. & supt. Dairy Exp. Farm, 1925-46; assoc. prof. & supt. Dairy 
Exp. Farm, 1946-
Thomas Donald Bell, B.S. (Idaho, 1932), M.S. (1936), Ph.D. (Wisconsin 1939) 
Asst. prof. An. Hus. 1943-
James Austin Bennett, B.S. (U.S.A.C. 1940). M.S. (1941) 
Asst. prof. An. Hus. 1945-
Dwight Winfred Bensend, B.S. (U. of Minn. 1937), Ph.D. (1942) 
Assoc. prof. Forestry 1944-
Wayne Binns, D.V.M. (Iowa State 1938) 
Asst. prof. Vet. Sci., 1940-46; assoc. prof. & head dept. 1946-
George Thomas Blanch, B.S. (U.S.A.C. 1930), M.S. (1931), Ph.D. (Cornell 1940) 
Assoc. prof. Agr. Econ., 1934-
Aaron Francis Bracken, B.S. (U.S.A.C. 1914), M.S. (1924) 
Asst. prof. Agron., 1915-17; asst. prof. and supt. Nephi Dry Farm, 1920-33; assoc. 
prof. 1933-46, prof. 1946-
Dee Albert Broadbent, B.S. (U.S.A.C. 1936), M.S. (Illinois 1938) 
Inst. Agr. Econ. 1938-40; asst. prof. 1940-
Emer Elwood Broadbent, B.S. (U.S.A.C. 1942) 
Grad. asst. Agr. Econ. 1946-
J. B. Brown, Jr. 
Res. asst. Hort., 1943-
George Ballif Caine, B.S. (U.S.A.C. 1912), A.M. (Missouri 1914) 
Asst. prof. An. Hus. 1914-16; asst. prof. Dairy Hus. 1916-17; assoc. prof. 1917-20; 
prof. & head dept. 1920-
John Victor Christensen, B.S. (U.S.A.c. 1938), M.S. (1941) 
. . Res. asst. An. Hus. 1940-43; asst. prof. 1943-
"Francis Morse Coe, B.S. (Oregon State 1923) , M.S. (Iowa State 1924) 
Asst. prof. Hort. 1927-35; assoc. prof. 1935-; head dept. 1938-
Charles Wayne Cook, B.S. (Kansas State 1940) , M.S. (U.S.A.C. 1942) 
Asst. prof. Range Mgt. 1943-
Clyde Cook, B.S. (New Mexico State 1941) 
Graduate asst. Range Mgt. 1946-
Martell Standford Cooper, B.S. (U.S.A.C. 1941) 
Grad. asst. Poul. Hus. 1946-
Ca rroll I. Draper, B.S. (U.S.A.C. 1939), Ph.D. (Iowa State 1942) 
Assoc. prof. Poul. Hus. 1945-
Alma Cox Esplin, B.S. (U.S.A.C. 1916), M.S. (1941) 
Asst. prof. An. Hus. 1925-29; assoc. prof. 1929-42; prof. 1942-
Robert James Evans, B.S. (U.S.A.C. 1909), Ph.D. (Cornell 1912) 
Ext. agron. 1913-20; ext. dir. 1920-24; prof. Agron. & head dept. 1931-
Carmen Daines Fredrickson, B.S. (U.S.A.C. 1922), M.S. (1935) 
Research asst. Rural Soc. 1946-
Walter Hale Gardner, B.S. (U.S.A.C. 1939) 
Grad. asst. Physics, 1946-
Willard Gardner, B.S. (U.S.A.C. 1912), M.S. (Calif. 1915), Ph.D. (1916) 
Assoc. prof. Physics 1918-24; prof. 1924-
" On leave. 
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Joseph Arch Geddes. A.B. (B.Y.C. 1907). A.M. (Columbia 1912), Ph.D. (192'0' 
Assoc. prof. Soc. 1926-28; prof. 1928-; Dir. Grad. Div. Soc. Work, 1939-
Robert King Gerber. B.S. (U.S.A.C. 1932). M.S. (1935) 
Res. asst. Bot. &: PI. Path. 1944-
Lisle R. Green. B.S. (U.S.A.C. 1938) 
Grad. asst. Range Mgt. 1946-
Delbert A. Greenwood. B.S. (B.Y.U. 1926), M.S. (1930), Ph.D. (Chicago 1946) 
Prof. chem. 1946-
Datus Miller Hammond. B.S. (U.S.A.C. 1932), A.M. (Calif. 1934), Ph.D. (1936} 
Inst. Zool. 1936-39; asst. prof. 1939-41; prof. and head dept. 1945-
Eldon Grant Hansen, B.S. (U.S.A.C. 1938) 
Grad. asst. Irrig. 1946-
Lorin E. Harris. B.S. (U.S.A.C. 1937). M.S. (Illinois 1938), Ph.D. (1940) 
Assoc. prof. An. Hus. 1945-
Arthur Herman Holmgren, B.S. (U. of Utah 1936), M.S. (U.S.A.C. 1942) 
Res. asst. prof. Bot. 1943-
Orson Win so Israelsen. B.S. (U.S.A.C. 1912). M.S. (Calif. 1914), Ph.D. (1925) 
Asst. prof. Irr. &: Drain. 1916-17; assoc. prof. 1917-19; prof. 1919-
David Stout Jennings. B.S. (U.S.A.C. 1912). Ph.D. (Cornell 1917) 
Prof. Soils 1918-
Louis William Jones, B.S. (U.S.A.C. 1936), M.S. (1937) 
Res. asst. Bact. 1937-42; asst. prof. 1942-
George Franklin Knowlton. B.S. (U.S.A.C. 1923), M.A. (1925), Ph.D. (Ohio State 1932) 
Asst. prof. Ent. 1926-30; assoc. prof. 1930-45; prof. 1945-
Marvin Prentice Leonard 
Res. asst. PI. Ind. 1946-
Rankin W. McIntyre, D.V.M. (Colorado State 1945) 
Asst. prof. Vet. Sci. 1946-
Louis Linden Madsen, B.S. (U.S.A.C. 1930). Ph.D. (Cornell 1934) 
Prof. and head dept. An. Hus. 1945, 
Milton Andrew Madsen, B.S. (U.S.A.C. 1934), M.S. (1939) 
Asst. prof. An. Hus. 1936-
Lloyd Eugene Meldrum. B.S. (U.S.A.C. 1946) 
Graduate asst. An. Hus. 1946-
Merthyr Leilani Miner. B.S. (U.S.A.C. 1937), D.V.M. (Iowa State 1941) 
Asst. prof. Vet. Sci. 1943-45; assoc. prof. 1945-
Laval Sidney Morris. B.S. (U.S.A.C. 1923). M.S. (Mich. St. 1925) " M.L.A. (Harvard 
1942) 
Assoc. prof. and head dept. Lands. Arch. 1939-
Earnest Merrill Morrison, B.S. (U.S.A.C. 1937) , M.S. (Calif. 1939) 
Asst. prof. Agr. Econ. 1945-
Glen Thurston Nelson, B.S. (U.S.A.C. 1942) 
Grad. asst. Agr. Econ. 1946-
Harold Marriner Nielson. B.S. (U.S.A.C. 1933), M.S. (1936) 
Res. asst. prof. Vet. S'(i. 1944-
Farres Hurren Nyman, B.S. (U.S.A.C. 1946) 
Grad. asst. Poul. Hus. 1946-
James Elmo Packer. B.S. (U.S.A.C. 1941) 
Res. asst. Dairy Hus. 1941-
Dean Freeman Peterson, Jr., B.S. (y.S.A.C. 1934) , M.C.E. (Rensselaer 1935), D.C.E. 
(1939) 
Assoc. prof. Irrig. 1946-
Howard Boyd Peterson, B.S. (B.Y.U. 1935), M.A. (1937), Ph.D. (Nebraska 1940) 
Inst. Agron. 1940-43; asst. prof. 1943-
Don Warren Pittman, B.S. (Iowa State 1914). M.S. (U.S.A.C. 1916) 
Inst. Agron. 1916-20; asst. prof. 1920-24; assoc. prof. 1924-45; prof. 1945 -
Leonard Heber Pollard, B.S. (U.S.A.C. 1932), ¥.S. (1934), Ph.D. (Calif. 1939) 
Asst. prof. Veg. Crops &: head dept. 1939-40; assoc. prof. and head dept. 1940-
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Bert Lorin Richards, B.S. (U.S.A.C. 1913), M.S. (1917), Ph.D. (Wisconsin 1919) 
Inst. Bot. 1913-15; asst. prof. Bot. & PI. Path. 1915-17; assoc. prof. 1919-24; prof. 
and head dept. 1924-; dean grad. school 1945-
Reed S. Roberts, B.S. (U.S.A.C. 1941) 
Grad. asst. Ent. 1946-
Winslow Whitney Smith, A.B. (U. of Utah 1933), A.M. (1936), Ph.D. (Wisconsin 1939) 
Prof. and head dept. Bact. 1946-
Charles James Sorenson, B.S. (U.S.j\.C. 1914), M.A. (1927) 
Asst. prof. Zool. lie Ent. 1914-20; 1926-29; assoc. prof. 1930-46; prof. 1946-
Kenneth Richards Stevens, B.S. (B.Y.U. 1927), M.S. (Rutgers 1929), Ph.D. (1932) 
Inst. Bact. 1931-33; asst. prof. 1933-41; assoc. prof. 1941-
Laurence Alexander Stoddart; B.S. (Col. State 1931), M.S. (1932), Ph.D. (Nebraska 
1934) 
Prof. Range Mgt. 1935-
Golden Lyman Stoker, B.S. (U.S.A.C. 1932), M.S. (l933) 
Asst. prof. Agron. 1945-
William Preston Thomas, B.S. (U.S.A.C. 1914), M.S. (Cornell 1926), Ph.D. (1939) 
Asst. prof. Ext. Ser. 1915-25; asst. prof. Agr. Econ. 1926-28; prof. & head dept. 
1928-
David Wynne Thorne, B.S. (U.S.A.C. 1933), M.S. (Iowa State 1934), Ph.D. (1936) 
Assoc. prof. Soils, 1939-
Delmar Clive Tingey, B.S. (U.S.A.C. 1922), M.S. (1924) 
Asst. Agron. 1922-25; inst. 1925-28; asst. prof. 1927-35; assoc. prof. 1935-
Frank Burkett Wann, A.B. (Wabash 1914), Ph.D. (Cornell 1920) 
Assoc. prof. Bot. 1926-
Ethelwyn Bernice Wilcox, B.S. (Iowa State 1931), M.S. (1937), Ph.D. (1942) 
Asst. prof. Home Econ. 1943-
David Oliver Williamson, B.S. (U.S.A.C. 1936) 
Research asst. An. Hus. 1946-
LeMoyne Wilson, B.S. (U.S.A.C. 1927), M.S. (1932) 
Asst. prof. Soils, 1929-34, 1937-
FEDERAL COLLABORATORS 
Willis Chapel Barrett, B.S. (U. Col. 1917), C.E. (l919) 
Soil Conservation Service 
Heber Loran Blood, B.S. (U.S.A.C. 1926), M.S. (1928), Ph.D. (Wisconsin 1930) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
John Wilford Carlson, B.S. (U.S.A.C. 1922), M.S. (1927), Ph.D. (Wisconsin 1939) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
George Dewey Clyde, B.S. (U.S.A.C. 1921), M.S. (Calif. 1923) 
Soil Conservation Service, Division of Irrigation 
Howard Earl Dorst, A.B. (Kansas State 1929), A.M. (l930) 
Bureau of Entomology and Plant Quarantine 
Dean Kenneth Fuhriman, B.S. (U.S.A.C. 1941) 
Soil Conservation Service, Division of Irrigation 
Jay Lamar Haddock, B.S. (B.Y.U. 1930), M.S. (Mass. State 1932), Ph.D. (Iowa State 
1942) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Leslie Rushton Hawthorn, B.S. (Cornell 1924), M.S. (1928) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Harold Robert Hochmuth, B.S. (Col. State 1934), M.S. (Calif. 1938) 
Bureau of Agricultural Economics 
Wesley Keller, B.S. (U.S.A.C. 1929), M.S. (1932), Ph.D. (Wisconsin 1939) 
Burea)l of Plant Industry, Soils, and Agricultural Engineering 
Orner Joseph Kelley, B.S. (Col. State 1939), M.S. (1940), Ph.D. (Ohio 1942) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Cyril Walker Lauritzen, B.S. (U.S.A.C. 1930), M.S. (Mich. State 1932), Ph.D. (1934) 
Soil Conservation Service 
Joseph Howard Maughan, B.S. (U.S.A.C. 1916), M.S. (1924) 
Soil Conservation Service 
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Walter Edwin Peay, B.S. (U. of Utah 1933), M.S. (U.S.A.C. 1939) 
Bureau of Entomology and Plant Quarantine 
Marion Walter Pedersen, B.S. (Nebraska 1941), M.S. (1942) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
James Perry Thorne, B.S. (U.S.A.C. '1937), M.S. (1940) 
Soil Conservation Service 
Daniel Franklin Trussell, B.S. (Calif. 1925) 
Soil Conservation Service 
Rollo William Woodward, B.S. (U.S.A.C. 1925), M.S. (1930) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
ApPOINTMENTS 
Name Position Date 
Harold H. Cutler . . ... .. Associate professor of agricultural economics . . . . July 1944 
Robert K. Gerber . .... Research assistant in botany and plant pathology . . July 1944 
Leslie R. Hawthorn . .. ... Collaborator in vegetable crops ..... . ... July 1944 
Harold M. Nielson . . ... . . Assistant professor veterinary science ... .. .. . July 1944 
Arthur S. Rhoads ...... .. Collaborator in botany and plant pathology . ..... July 1944 
Datus M. Hammond . . .. Professor and head of the Department of 
Lorin E. Harris 
George D. Clyde 
Orner J. Kelley 
Louis L. Madsen 
Zoology, Entomology and Physiology .. . January 1945 
· .. Associate professor of animal husbandry . .. . .. March 1945 
· .. Collaborator in irrigation ........ . . .. July 1945 
. ..... .• Collaborator in agronomy and soils . . .. . . .. .... July 1945 
· . . Professor and head of the Department of 
Animal Husbandry .... . ..... . . .. . July 1945 
Golden L. Stoker . . Assistant professor of agronomy and soils. . . July 1945 
J. Newell Allred . .. Assistant professor of veterinary science . . ... . August 1945 
Daniel F. Trussell . .. . Collaborator in agronomy and soils .... . . . September 1945 
Carroll I. Draper . . Associate professor of poultry husbandry . .. . October 1945 
Jay L. Haddock . ........ Collaborator in agronomy and soils . . . . .... October 1945 
James A. Bennett . . Assistant professor of animal husbandry ... November 1945 
Earnest M. Morrison .. Assistant professor of agricultural economics. November 1945 
Viola Peterson .. . . . .... . Research assistant in agricultural economics .. December 1945 
Alden K. Harline . . Research assistant in plant industry . . ..... January 1946 
Laval S. Morris .. Associate professor and head of the Department 
of Landscope Architecture .. . . . February 1946 
Marion W. Pedersen .. Collaborator in agronomy and soils . . . . . . .. February 1946 
Rankin W. Mcintyre .. .. Assistant professor of veterinary science . . . April 1946 
Dean F. Peterson, Jr. . .. Associate professor of irrigation . ... April 1946 
Dwight W. Bensend .... .. Assistant professor of forestry . ... June 1946 
Eldon G. H ansen . .. . Graduate assistant in irrigation . .... . .... . . . June 1946 
Clyde Cook ...... . ... ..• Research assistant in range management ... . . ... July 1946 
Dean K. Fuhriman .. . Collaborator in irrigation ..... . . ... July 1946 
Harold R. Hochmuth . . .. Collaborator in agricultural economics . ... . July 1946 
Geniel A. Loveless ... Stenographer .. .. . . . ......... . ... July 1946 
Lloyd E. Meldrum .. .. . Graduate assistant in animal husbandry .. July 1946 
Farres H. N yman ... Graduate assistant in poultry husbandry ... July 1946 
Reed S. Roberts . .... Graduate assistant in entomology .. . July 1946 
Winslow W. Smith .. . Professor and head of the Department of 
Bacteriology and Public Health ... .July 1946 
David O. Williamson .... . Research assistant in animal husbandry ... . ... July 1946 
Willis C. Barrett . .... Collaborator in irrigation . . . . . . . August 1946 
Emer E. Broadbent .. Graduate assistant in agricultural economics .. October 1946 
Lisle R. Green .. . .. Graduate assistant in range management . . . October 1946 
Delbert A. Greenwood '" Professor of chemistry ....... . . .. . . . October 1946 
Walter H. Gardner .. . .. . Graduate assistant in physics ... . . October 1946 
M. Prentice Leonard . . . ... Research assistant in plant industry .. October 1946 
Glen T. Nelson . . ... . .... Graduate assistant in agricultural economics . . October 1946 
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RESIGN A TlONS 
Name Position Date 
Arvil L. Stark , , . , . Associate professor of horticulture ,October 1944 
Irvin F. Edwards , , , ' ,Assistant professor of animal husbandry , , January 1945 
George D. Clyde " .', .. . Professor and dean of the School of Engineering , ,June 1945 
Charles W. Riggs , Assistant professor and actillg head of t he 
Department of Veter inary Science , , June 1945 
Joseph N. Symons ,Assistan t professor of rural sociology , , ,June 194 5 
J . Newell Allred ,Assistant professor of veter inary science , , ,March 1946 
Viola Peterson """ "" . Research assistant ill agr icultural economics " , March 1946 
Dean F. McAlister " .. . . ' Collaborator in agronomy and soils ' , , , ,April 1946 
Harold H. Cutler """ " Associate professor of agricultural economics " " June 1946 
Reuben L. Hill , , , , . , .. Professor and head of the Department of 
Chemistry " Jul y 1946 
During the biennium four staff members died. They were Dr. W. W. 
Henderson, professor and head of the Department of Zoology and Entom-
ology; C. T. Hirst, emeritus professor of chemistry; Henry Oberhansley, 
director of the Branch Agricultural College, and Harry Goodloe, collab-
orator in agronomy and soils. 
Dr. Henderson died October 31, 1944, at the age of 65 after 21 years 
as a member of the faculty. He was an authority on Orthroptera. 
Professor Charles T. Hirst had been connected with the Department of 
Chemistry of the Station for 34 years at the time of his retirement June 
30, 1944. He was still on the teaching staff at the time of his death, May 
13 , 1945. He did research on the milling qualities and mineral content 
of Utah wheat, the influence of crop rotation on soil fertility, the loss of 
plant nutrients from Utah soils, the quantitative determination of minerals, 
the noxious nitrogen content of sugar beets, and the value of beet tops and 
crowns. 
Henry Oberhansley, director of the Branch Agricultural College, died 
suddenly April 6, 1945, at the age of 59. H e had sponsored and supervised 
the experimental work on the sheep and range management projects in the 
Cedar City area. 
Harry Goodloe, collaborator in agronomy and soils was killed in action 
in the Battle of the Bulge in December 1945. He had only been in the 
army since the summer of 1945 , and had come to Utah from Texas to 
replace D r. D. F. McAlister when he was called into the army. 
R E TIREM ENTS 
Mrs. A lmeda P. Brown, associate professor of home economics and acting 
dean of the school, retired June 1945. She had been connected with the 
Station since 1926. Her research had been on the diets of school children, 
and on vitamin C. 
Dr. J. E. Greaves, professor and head of the Department of Bacteriology 
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and Biochemistry, retired June 30, 1946, after 39 years of service. Dr. 
Greaves is author of numerous bulletins and articles which appeared in the 
leading journals of this and foreign countries. He is also the author of 
four books on bacteriological subjects. 
LEAVES OF ABSE NCE 
Louis W. Jones spent the year 1944-45 in graduate study at the University 
of California and at Stanford. 
Dr. Willard Gardner and Dr. O. W. Israe1sen were granted six months' 
leaves of absence beginning July 1, 1946 for study and travel. 
During the biennium Professor D. C. Tingey and Dr. G. F. Knowlton 
returned to the Station from war services. Professor Tingey worked for 
the Bureau of Plant Industry, Soils, and Agricultural Engineering on 
guayule research. Dr. Knowlton worked for the War Department on pest 
control. 
Professor D. W. Pittman returned from Iran where he acted as adviser 
to the Department of Agriculture of that country for two years. He left 
again in April, 1946, for China to investigate the possibilities of sugar beet 
production in that country. He will return in December. 
Staff members returning from the military services include Dr. Wayne 
Binns, now associate professor and head of the Department of Veterinary 
Science; Milton A. Madsen, assistant professor of animal husbandry; John 
V. Christensen, assistant professor of animal husbandry; Howard E . Dorst, 
collaborator in entomology; Laval S. Morris, associate professor and head 
of the Department of Landscape Architecture; and R. L. Hill, professor 
and head of the Department of Chemistry. 
FINANCIAL STATEMENT OF THE UTAH AGRICULTURAL EXPERIMENT STATION FOR THE FISCAL 
YEAR 1944-45, INCLUDING THE AMOUNT AND SOURCE OF FUNDS AND THE 
CLASSIFICA nON OF EXPENDITURES 
Appropriations 
Hatch 
dollars 
. .. 15,000.00 
Expenditures 
Salaries 
Labor . . , 
Travel 
.. . ............ . 10,227.56 
3,350.92 
311.78 
Transportation of things 
Communication service 
Rents and utility service 
. . . . . . . . . . 19.65 
Land rent .. . .. .... . . ... . 
Printing and binding 
Other contractual services 
Equipment and supplies 
Land purchase 
Other structures 
Total 
Balance 
*tncludes 
Balance July 1, 1944 
State appropriation 
Special state appropriation 
State engineer (snow survey) 
Gifts and contributions 
S~les and miscellaneous 
Total 
Less Bankhead. Jones Offset 
Tout 
74.03 
14.50 
9.80 
991.76 
... 15,000.00 
Adams 
doUttrs 
15,000.00 
9,125.04 
3,716.24 
623.82 
27.39 
7.62 
1,499.89 
15,000.00 
23,934.54 
50,497.00 
37,500.00 
750.00 
21,738.00 
25,345.30 
.. 159,764.84 
10,599.80 
. 149,165.04 
Purnell 
dollars 
60.000.00 
29,901.19 
16,452.40 
2,614.98 
40.90 
16.00 
41.10 
11.00 
670.50 
583.59 
9,158.86 
400.00 
109.48 
60,000.00 
Bankhead-
Bankhead- State and Jones 
Jones miscellaneous * offset Total 
dollars dollars dollars dollars 
10,503.68 149,165.04 10,599.80 260,268.52 
7,900.08 27,722.60 8,190.00 93,066.47 
1,494.43 25,035.44 50,049.43 
245.58 3,832.48 18.86 7,647.50 
.45 371.54 8.89 468.82 
67.08 1,361.00 1,518.11 
1,718.03 1,759.13 
3,308.92 3,319.92 
11.89 1,212.65 2,281.89 ' 4,191.43 
182.14 2,963 .17 15.00 3,761.32 
602.03 25,518.53 85.16 37,856.23 
1.9,715.00 20,115.00 
7,381.40 7,490.88 
10,503.68 120,140.76 10,599.80 231,244.24 
29,024.28 29,024.28 
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FINANCIAL STATEMENT OF THE UTAH AGRICULTURAL EXPERIMENT STATION FOR THE FISCAL 
YEAR 1945-46, INCLUDING THE AMOUNT AND SOURCE OF FUNDS AND THE 
CLASSIFICATION OF EXPENDITURES 
Hatch Adams 
dollars dollars 
Appropriations .. .. 15,000.00 15,000.00 
Expenditures 
Salaries .. . .... . . .. ..... . .. .. . . . . 10,318.72 11,110.08 
Labor 3,623.06 2,257.04 
Travel 13.85 145.20 
Transportation of things 1.17 7.06 
Communication service 
Rents and utility service 16.13 
Land rent 
Printing and binding 15.75 
Other contractual services 10.50 2.50 
Supplies and materials 1,000.82 1,478.12 
Land purchases 
Lands and structures 
Total . . 15,000.00 15,000.00 
Balance . .. . .. . . .. .... 
"' Includes 
Balance July 1, 1943 .... . .... . ... . .. .. .. ........ 29,024.28 
State appropriation . . . .. . . ........ 133,996.32 
State engineer (snow survey) 750.00 
Gifts and contributions 11,513 .00 
Sates and miscellaneous . . . . . . . . . . . . 44,552.00 
Total .... . .... . . . 
Less Bankhead-Jones Offset 
Total 
. 219,835.60 
11,675.73 
. 208,159.87 
Purnell 
dollars 
60,000.00 
31,842.03 
17,178.02 
3,387.70 
115.04 
21.00 
79.00 
10.00 
495.00 
630.16 
5,538.40 
703.65 
60,000.00 
Bankhead- State and 
Jones miscellaneous" 
dollars dollars 
11,336.88 208,159.87 
7,421.19 33,189.14 
1,803.15 27,709.92 
589.84 7,196.05 
3.07 336.79 
1,728.11 
1,662.00 
3,059.90 
135.00 5,099.71 
256.40 12,351.59 
469.06 23,856.07 
9,354.78 
2,909.63 
10,677.71 128,453.69 
659.17 79,706.18 
Bankhead-
Jones 
offset 
aollars 
11,675.73 
11,675.73 
11,675.73 
Total 
dolltlTS 
321,172.48 
105,556.89 
52,571.19 
11,332.64 
463.13 
1,749.11 
1,757.13 
3,069.90 
5,745.46 
13,251.15 
32,342.47 
9,354.78 
3,~13.28 
240,807.13 
80,363.35 
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